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2019 %, Behr FAFSENILEEHEAER TN FEENFTSEG, o) BEA(G,0) <
X (G,0) < A(G,0) + 1, EP\(G,0)R(G,o)MBREH, AG,0) B(G,oMREKE. KX
FANIERR T ERR AR S RIE (P,OT,,, 0)F, EH P, T, 53 2En NS EMEnN
TaBIFRK, ZHn > 2BA(T,) > 18F, Wy (P,OT,,,0) = A(P,OT,,,0).
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Abstract
2019, Behr used the concept of edge coloring of signed graphs to prove that for any
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signed graphs (G, o) there is A(G,0) < X' (G,0) < A(G,0)+1, where x (G, o) is the number
of edge coloring of (G,0), A(G,0) is the maximum degree of (G,0). In this paper, we
prove that in the signed product graphs of paths and forests (P,07,,,0), P, and T,,
are respectively paths with the number of n vertices and forests with the number of
m vertices. When n > 2 and A(T,,) > 1, then x'(P,07T,,,0) = A(P,0T,,,0).
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1. 5]

Harary /& _F 2050 A$2 H A5 BMS [1]. 98 (G, o) 245 EME G = (V(G), E(Q))
HILEIN— NS o« B(G) — {+1, -1}, (ERGHE KL H — M 5o(e). Ho(e) =
+1 B, e NIED; Ho(e) = —18, e NfIl. (G,o) BI—Aincidences fi-1UH ¥ Xt (v, e), v
‘el —Mingl. € M FE(G,0), I(G)FR(G, o) F AR incidence KIS, V(G) For
(G, o)W S4E; E(G,0) ¥ (G, o) A% AG)RARN GIEKRE. AICFHb A= B2
TR, ToEIAME R RS .

A AU A A 5 AR TE I 2 5 SCER (2]

EX 1 WHRFSE(G, o) BBt 2480 (G, o)1 incidence % 1, {F15 [ — /T & B 1)
incidencet G AN F i, 755 E(G, o)L (G, o) RIGH BT 5 E (G, o) NIEH iYLt
/b B

Vizingft 1964 4F, 25t 1 & R EIR A g 800 BR 5

EIR 1 (Vizing, 1964, [3]) —AE G MREHN (G) HREAG) < X (G) < AG) + 1.

2019 4, Behr 43t 1 AT S B G OMES (4] FFUEM T ER S5 IRAE R 455 (G, o)
FREHEA(G, 0) < X (G, 0) < A(G,0) + 1.

EX 2 KGHHMRMEGOH ZERATSEV (GOH) MIAEE(GOH) MK, XV (GOH) =
V(G) x V(H) = {(u,v)|u € V(G),v € V(H)},BE(GOH) = {(u,v)(u,v)|u=u",v0" € E(H)Bw =
v, un’ € E(G)}o
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EMX 3 fF5RAE(GOH, o) REEMIAEM—NF 50 o : E(GOH) — {+1,-1}, f#
RGOH W —%lefiA— M550 (e)o

EX 4 WTHSEG,0), WHEY (G, 0) = AG,0), WKRHFSE(G,o)NE K555 E.
1L(G,0) €Cls

EX 5 MHTFHSEG,0), MR (G,0) = A(G,0)+ 1, WKHSE(G, o) N KNGS
K. id(G, o) € C%

FESCHR [5]), 6], [7]", BRRS TR SRR, fEASCH, BATHFSER— n- A5 E
E XA

EX 6 W (G o) R—NMF5E, n—NEBY Hn=2k, W (Go) W1 n-i44
e — Ay - B(G) — {£k, £(k—1),--- ,+1}; FHn=2k+1, My: B(G) = {£k,+(k —
1),---, 41,0}, HENEEMNIL e = vw € E(G) #E v(v,e) = ale)y(w,e)o 44T E AL I %
ey = vwley = vu, fFy(v,e1) # (v, e2), MFYRZ (G, 0) ERIEEn-1A 5L,

Behr i@ %t EB 1EEATHES ", 13 BE A 05 B(G, o) il gty (G, o)ili RA(G, 0) <
X (G,0) < A(G,0) + 1o TEARICH, FATIEW T B A BRI 55 - A E(P,0T,,, o)A Y
o (P,OT,,, o)l 2 240 > 2HA(T,,) > 18, Wy (P,0T,,,0) = A(P,0T,,,0). FATHK 2 4N5E
HFORAUE X AN GG 18, AT JeiE FE B AR I FF 5 R E (P, 0T, 0) 1, 41 < A(T5,) < 2if,
IR 2 o FIEH 0 > 2 HA(T,,) > 2, EIE 3807,

EE 2 EFFSREE(P.OT,, o)F, Hdn, mail&p,, T, s

(i) Hn =2, A(T,) = LHA 2 E(P,OT,, o) — AR, WS E(P,0T,, o) 5=

KIS L
(i1)%n = 2, A(T,,) = LHAFSE(P,OT,,, o) & — AT, WS E(P,0T,, 0) A —%
75 5 .

(iii)%n > 2 HLA(T,,) = 205, WS E(P,0T,,, o) N E— K172 .
/'_‘E-‘EE 3 Tj—:%"‘%/ﬁ\a%ﬁ@(PnDTm, O—)EP’ :/H\:I:P’n/’ m%%U%Pn7 TmJ:E(]/I{_i%&O
Hn > 2HA(T,) > 20, WS E(P,OT,,, o) A% KI5 K.

2. EIE 2 HYIERR

R EXFSRRE(P,OT,, 0)F, 41 < A(T),) < 28, #5E(P,0T,,,0)=(P,0P,,0).
M P, 0P, (4%, (P,0OP,,, o)W a 555 K5 K.

HRUEH (D). Zn =2, A(T,) = 1HA 5 E(P,0T,,, 0) A H — N AEF 1 Bl A1 v X A~k
EF‘@Tj‘jC = VpV1V2V3Vp0 VXLU?,UO %Q%ET@, 7"30 IELI%quZ@T’ FﬁuP = VgU1V2V3 J:#ﬂ'_'iﬁ
Ak i, P B2/ DL 2B g, W LB if. B (vo, vovr ) IR Fafll—a #4748,
W (v3, vavg) —ERe—a. FTLABC L — 2% vsvy — & E B =R SO A Re gL tr, BNb. FT
PAx (P,OPy,0) = 3. ML SEA(POP,, o) =2, FiUAK S E(P,OT,,, o) &5 KIS
Kl

DOI: 10.12677 /aam.2022.113104 975 I FH# e


https://doi.org/10.12677/aam.2022.113104

FHER

HIEW(id)e 2n = 2, A(T,) = LEAFFS EI(P, 0T, 0) A — T I AT B AP 4y
B NC = vév;v;vévéo iﬁvévé e —%I1E, FRC J&FHE, FrLlp = vév;vévé —EH M
K. PTG RAT, B afelf. B (v, vpr;) T Fa Fi—a BT R,
W (vg, vavy)— € Gea. FTUARBIC Efga—%itvsv, W UL —aetife FLAY (P,OP,, 0) = 2. Tk
R EAPOP, 0) =2, BT (P, OT,,, o) 8K .

BOGEATEM (i), Zn > 2 HA(T,) = 28, A(P,OP,,) = 4.

AN X5 E (PO P, o) KN IEH 4-18 Gty IF HAUEIX A FR B

BRI A B B (P, 0P, o) — AN E R A2 4 .,

0t FAER M G0 i€ [ml j € [n]s iFR(P,OPy, o) M5IAT, jRAR(P,OP,, o)l 55,

w; j %N (P, 0P, o) EA5AT, 5511 R
é\

Y(win, e(u;1u2)) =1,
V(i gs €(uijti 1)) = ¥(wij-1, e(uij-1ui;))o(e(uij-1ui;)), (1)
V(Wi (i guige1)) = =y (uig, e(uijui 1)),
AR IR E BT B m AT, TR AR R B ST M08 PR, B IS — %3le (ui 0 yus ) B
oy
’Y(Uz',n—l, e(ui,n—lui,n—Q)) = ’Y(Uz‘,n—za e(ui,n—lui,n—Q))U(e(ui,n—Zui,n—l))7
V(Win—1, €(Uin-1Uin)) = =V(Uin-1, €(Win—2in-1)), (2)
V(Wi €(UinUin—1)) = V(Win—1, €(Uin—1Uin))o(€(Uin-1Uin)),
H1i B AL R 51 ( P O P,,, o) H94 —4T 0 incidence %577 DAL OBt ko et Eikietn
HATHL )70 = 1.

BHES
Y(uyj, e(ur juz ) = 2,
(i g, e(uijuioy ) = y(wizyj, e(uimn juij))o(e(ui—y juij)), (3)
(g, e(uiguivry)) = =7 (i g, e(ui jui—y5)),

HE FR GO R BRSNS T TR P PR ERIRIG — K ide(Un—1,jum,;)
ety

Y(tm—1,5; €(Um—1,jUm—2,7)) = V(Um—2.j, (Um—1,jUm—27))0(e(Um—1,jUm—2,)),
Y(Um—1,5, €(Um—1,Um ;) = =Y (Um—1,5, €(Um—2,jUm—15)), (4)
Y (Wi, €(Um,jUm—1,7)) = Y (Um—1,55 €(Um—1,jUm.;))0(e(Unm—1,jUm,;)),

i j KHEEYERN (P, DP,,, o) K% —% K] incidence #R AT LLHIAN A T +aBIAE & 2 AMAH S B b G
4. ARG ERATIIG b = 2.
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X R AP, OP,, KR 2 T LR 2 FIHA L T —rle TP, 0P, o) I LU 4 NEIE +a
F+b Yebif. Bly ZFF5E(P,0OP,, o) fI— AN EF 404, X (P,0P,,0) = 4
H1 Behr 13 2 [ #2545 5 B A Y 4518, RATREX TR RN & 855 E(G, 0), X' (G,0)
()R RAG, o) » BAVE LIHUEH b B4 % W T Uk Yt 7 515 Blx (P,0OP,,0) = 4, I
LA (P,OP,,,0) = A(P,OP,,,0), B(P,0P,,,0)&%H kM. 1iZ4n > 2 HA(T,) = 28, T, =
P, FTUFSE(P,OT,,, o) NE—RIFSHE.

3. I 3 HIIERA

WERR X TR SR (P, OT,,, o) K, Hn > 2HA(T,,) > 28, FATA HXAF 5B —
MEHEA(P,OT,,, 0)- 144ty HAE X AN 52 B 1.

H P, 0T, AL, Yn > 2 HA(T,) > 28, A(P,OT,,) = A(T,,) + 2. ZH 2 H24th
JiE, K. JAVES (P,.OT,,, o) FIR—1T T 6. (P,0T,,, o) I8 —1T 2 AT P,
(i € [m]), BULBAPIIATLLA 2 Fififite Jelf. XA (P,0OT,,, o) f%E—51302& A T,
(J € [n))-

DR AR SR (2] F 2. 2: 4 SR 5 B R — AN R EENARIRT, W (T, 0) = A

AT I FAE 2 — BT, 352 (T, 0) = A(Th)e XENT, REFF SAMAH), FiLl4s
A BT T+ 1 AT,) BEESI. By (P.0T0,0) = A(T,) +2 = A(P,0T,). i
Uy 5 (PO, 0) 98— i 5 .

WL ER 2, EER 3 MHEY, RATOTUAEE: BRI S A K (PO, o) 1L %
Hx ( 0T, 0) 2 %n > 2HA(T,,) > 18, Ny (P,0T,,,0) = A(P,OT),,0).

5 E(P,0OP,,0) H, %n > 2, m = 28n = 2, m > 20, W5 E(P,0P,,0) =
(P, DPQ, o) 8(P,0P,,,0) = (P,OP,,,0). {E(P,0OT,,,0)%F, %*n > 2, A(T,) = 1, WHFS
K(P,0T,,,0) = (P,0P,,0).
HYEL EHn = mitt, (P,0OP,,0)M(P0P,,0)& R — Ak HAF5 K. 1+ (P,0P,, o) Kit,
i—’m>2ﬁ]‘ Wy (P,OPy, o) AIRERA(P,OPy,0) + 1, Ju@ 1, HAlfERA(P,OPy,0), WK 2, K
23852 (P, 0P, o) 1.

=

-1 2 1

U, 1 -1 W, 1 -1 u,;

Figure 1. x (P30Py,0) = A(P,0P,,0) + 1
1. ¥ (Ps0Py,0) = A(P,0Py,0) + 1
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Figure 2. X (Ps0Py,0) = A(P,0P;, )
2. x (Ps0OP,,0) = A(P,0Py, 0)

f@l 1EF' U2, 29%3:%2/* J\LB(UQ 1U2Q 2)) €(U2 3U2 2): 1%IE:‘L€(U1’2U2,2)’ j‘JFE‘Q/I\ E(J/A\;H\:ﬁ
R iEe(uy sus ), Ml ug o RIKHIX 35514 22 /0 EH 3 PO YL i

fEE 1, 4

2)) =
2)) =
1)) )
1))
3))
3)) =

AR 1 Bt e, HARES

2,1U1,1

U2 3U1,3

U2 3U1,3

U1,3U1,2

)
1))
) ©
)
)
) =

=2
—~ —~ —~ —~ —~ —~
<
—
w
[q]
/\ —~ —~ —~ —~ A

€(U1,3U1,2

TISERS s (0 ey 2))s (o, e g o)) SIS PURRIEL A BEHeAF
Frek, & 10 (Ps0P,, o) Bty (PsOP;, 0) R A(P,0P;, 0) + 1.

ik, W+ (P,0Py,0), A 055 REEW LY (P,0P;,0) = A(P,OP,0) + 1 2% —%
., A — SR ER LY (P,OP,,0) = A(P,OPy,0) &5 31, Xl T ERATE—
ST
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