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Star edge coloring of d-dimensional grids
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Abstract: The star chromatic index of graph G is denoted by x,(G). In this paper,
we studied the relationship between x.(G), |V(G)| = v, and |E(G)| = ¢, and proved
that [$2] < x4(G) for A(G) > 2. The star chromatic index of 2-dimensional grid was
obtained. We also got the attainable bounds for the star chromatic index of hypercubes
and d-dimensional grids.
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1973 4F, Griinbaum!! 4 T HFFCF 10 R IO YL (i T R Qe 18 G IR et
S G — AN EH TSR, (543 G P Kk 3 (8K 2- e e lr). (45 G B PNt
RN G IR EEL, CHE xo(G). 2004 4, Fertin 252 1EH] T v, (G) < [20A2], FF4 A
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WKL, A XL(G). SR [3] RS ITEIEM T, 24 A(G) = 7 I, x4 (G) < [16(A(G) —1)3],
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B3, M GRBEREARNT 12 L EN, v (Q) < [16A(G)27, M4 ki 7 3Cik
[2] U5 . AR, SCHR [4] e T B BBl JR . RSk RS R L e B SCHR [5)FT
ST W (R Bk B B SR T e e, SCR (6] WF 9T T 2-XE T AN Y- T B ) A T e, R T Kk 3
() 2- X3 AT T L BN T45F 6. SR [7) DP9 T WAL O, B8 T 5848 n- XKW
EIEE ACEEIRE G RGO X(G) SISy ML e 2R, UL
d-2fE A T AR 1 G £

I THHE B 1 B A AR TG ) R L AT V(G) AN E(G) 7 BRI G I AR A AL 4E
& GOH X K GHE HINERILE. W M C BE(G), Hl GIM]E£ni M AR T GIiLS
K. WX CV(G), Y CVG\X, 1 [X,Y]e #ox GHPHAT i kifE X 5 55—
EY TN ZES. We, f € B(G), e5 fZMIIEEE 4R G 1L 0 W PR T A2 1) ¥ BE
B, 0 A dele, f). BB G OEIAT TR ¢, X e € B(G), H ¢(e) Fon e LT HLHIA,
RGN KW (i,5)-B02 18 GHAAAERK A kI e i, 388 2-T g th. 15 o 2 SE4L,
H (2] RRANT 2 (W E/NERL ARSCEAT R X d5 FARTE) >k H STk (8, 9].

1 ZREREZIEH

XFT B G, RS T B e T A ) AN IR R

EH1 WGREE, HAG) =2, |V(G)| =v, |[EG)|=c N [5E] <X.(G).

iE BB W L(G) =k, WA 1,2, -k IR G, M Ror G R it i It
Bd,i=1,2,-- k. SHAEEHEANICE M, 1 M;, 0 # §, ARG R e A, GIM UM, 2 KA
I 3 IAAHAZ 16 2 I, T GIM UM, A oy AL, A7 20 50 K0 2 IR, 23 KN
3B, W [V(GIM; UM;))| = vig, W M|+ |M;| = 21 + 222 + 3z3 < 3(221 + 322 +4a3) = 2v45.
B (k= 1)e = Y1 cicjen (Ml + M) < Cacicien §rig < Jv- 250 RS, AG) > 2, 7
Phk>2, a1 k> 5 DY kB BTUL k> [52], 1R,

NS d-dE RS R D . FRATIANE d-EM RS RIA T d B IR LRL BEng > 2,
1<i<d, 1 Py, Poy, -, Py, X d 5B R LBUVE R d-4ERAK LN G(ng,ng, -+, na).
SCHR (6] TEMT T XL (G(2,2)) = 3, X4(G(2,n)) = 4(n > 3). ACIFE T LAURZE.

- , 5, m=3n=3;

EEH2 \.(G(m,n)) = 6 m>3n>4

iE B EOL, FHBSIEAEIRALE L (G(3,3)) = 5, X.(G(3,4)) = 6. FHEHEH B
JE. XtFm > 3,n >4, HG(m,n) = P,OP,. VAP, K, P, 7 55 2147 m5 07 10 A
BIIE T 005 AP, A, MNPy, 7 3 i 3047 3 i 1) 7 100 A G L 7 105 DA Py, 190 76 S s RH Py, 1) 2
Uiy ;R BRI Gy ) TSR R, ST AR RR R G (m, n) A AR s R 2 T B 29 4 LA 1,
W G (m, n) I T0 S #B AT DU AR GBS 0 6, ) . BUER T AR FR 45 R G (m, n) I — A 6-14
Petboll -

(1) 5 = 0(mod 2)I}, 2o ((3,5)(i + 1,7)) = i(mod4), o((i,7)(i,7 + 1)) = (i + 1)(mod 4);

(2) 45 = 1(mod 2),

(2.1) 2o ((i,5)(i +1,7)) = (i + 3)(mod 4); .
e [ i(mod2)+4, X =1(mod?2);
(22) %o, 7)(@5 +1) = —i(mod?2) + 5, % = 0(mod 2).

SR, o & G(m,n) (A IEH Gy . i35 SCHR[6] T4 G(2,n) 21 G (A iR m] 40,
X Va,b € {0,1,2,3}, G(m,n) P ANIFAEK A4 (a,0)-B. LR K, XFVe, f € E(G(m,n)),
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Ho(e) = o(f) € {4,5}, el f1EG(m,n) 1) B R XF R 1# 9 00 2 8] R 25 22 /0 3, i
i 515 B0 B P IL 2 18] B B ) 8 X, W A% dgmony (e, f) = 3, FITEAXVa € {0,1,2,3},
G(m,n) WALELEK N 4 1 (a,4)-2%, AELEK AN (a,5)-28, WAFEEK R 4 1Y (4,5)-8%.
Kl o /& G (m,n) A 6- 1G4 ta, FrLL XL (G(m,n)) < 6.

Mm > 3,n >4 I, G(3,4) & G(m,n) BIFE, BTl xL(G(m,n)) > 6, tH FIRGLta 4518
13 yL(G(m,n)) = 6, iFEE.

MNng=ng = =ng =2, d4EMI& R T d-4EETTTK Qq.

EE3 Wd>3, W [1d] < x.(Qq) < 2d—2.

WE BB BUEM A BN (V(Qa)| = 2%, |E(Qq)| = d - 2471, HIsERE 1 51 F Falar.

MAEUE S % 20 € V(Qu), B X X = {z]dg,(70,2) = 0(mod 2),z € V(Q4)}, Y =
{yldo,(z0,y) = 1(mod?2),y € V(Qa)}, W Qq 7ELL (X,Y) AXIZFH —HBKEL, id Qq = (X,Y).
B QAL Qu ity L, XM =l 73 20 (X7, Y7), 3 Q) = (X', Y"). X Qay1 = QuOPs,
MRYEH R ILB € X, WITE Qq 5 Q) 2 MNELE R Qapr, L FIFIN A X RIS S X/
XN TGS ARIE, Y AT 5 Y7 Aoek B TR S E, AR (X UY )Y U X)) Qayr I—A K
75, (B(Qa), E(QL), [X, X10uiy: V.Y 0ur) 72 E(Qarr) MI—AKIr. W XL (Qa) = k, [ kFh
B 1,2, k20 B Qq M Q) i gt FHAE T o B (X, X)q,,, i, 1B
b Y, Y g, I, WAFE] Qupr A k + 2-1EF YA ¢, BRIRX Ve, f € B(Qatr), H
d(e) = ¢(f) € {a,b}, e Bl f1E Qa1 MLk & 6T Y. 1R 1 T a5 2 [ E 25 2 /b2 3, WG 5| 55 38 7
X B I 2 T BE RS IR S, W A dg,,, (e, f) = 3, FTLAXS Vi € {1,2,- -k}, Qapr TAFETE
K A1 (a,0)-B%, AEERR 4 1 (b, )-8, WATELEL N 41 (a,b)-B%. P ¢ /2 Qupr B
A k4 2- I G n RIS R

X5(Qat1) < x5(Qa) + 2. (1)
RRYE SRR (4] 2518, W ARIER 51X (Qs) = 4, il (1), M d > 3 IN A
Xs(Qa) =4 <2, X5(@s) — x5(Q4) <2, ,x5(Qa) — X5(Qa—1) < 2.

B EIRAGELAINA XL (Qa) < 2d — 2. UEHE.

M d =3, [4x3] =2x3-2=4, {RIFEH 3 WL, W1\ (Qs) =4. Hd=41,
(3 x4] =2x4—2=06, MPFEH 3 WER, AT, (Q4) = 6. Bk, EH 3 P LA A
B nlis .

AT AR T, NI d-ZEPIAS G(ny,no, -+ ,ng) TIEH Gy.

B4 Bd>2 M[Ed-Y1, 1)) <X(Ga) <4d—2.

WE AR SCUER R AL A [V(Ga)| = n1 X ng X - X ng, |E(Gg)| =n1 X ng X - X ng X
d-¢, o), AAEH L ghenl1g A

WAEUEH B Wz € V(Ga), X X = {z|dg,(z0,7) = 0(mod?2), x € V(G4)},
Y = {ylda,(z0,y) = 1(mod2), y € V(Ga)}, M Gg HLL (X, V) HRI5 3w, 8 c,
Ggf), e Gl(in) 72 Gg P n ML, GS) SR =R A (XD YD), Gy = GgOP,(n > 2),
MR 1 < LBRE X, 1 Gfil), Gf), e Gg") Z AT A B G, IR 2 X O A T
B X OO0 e N T &L, YO RIS Y OHD s N IS ED, i = 1,2, ,n— 1. B8R
(E(Gfil)), 7E(Gl(i">), (XM, x )] (X=X (W], [y Y )] [y (=1

Gay1r "7 7 Gay1s "7 7 B
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Y™ g, ) 5 B(Garr) DRI B X (Ga) = k, H E FSEE 1,2, -k 22308 G0, G,

L GUY RIS, 2 i = 0(mod 4) N, ALFTEIE by B (XD, XD, | hid, HHE a,
ﬁ%[Y@) YD) g, i, i = 1(mod 4) B, ﬂ%%ﬁ?ﬁ@amﬁe[ X0, XD ik, T
by P [V, W+1 lGar, ", 0 = 2(mod4) I, FIFTHIE a B (X O, X<Z+1>] o HIA,
FHBTBLE by 7%%[ YO,y i, i = 3(mod 4) B, FIHTEE by B (X, XD,
i, FET I ay G YO, Y<1+1>]Gd+1 PRI, TSR] Gy 10— k + 4-IE W LG . N
Hx Ve, f e E(Gar), H p(e) = o(f) € {a1,az,b1,b2}, e FAEG g1 182 & HP 68 WY 1R 799 T
IR PRES 2 /b K3, R 5 R o 0 B R P A 2 TR BB IR T X, W AR de, (e, f) = 3, TR
X vioe {1,2,--- kY, Gaon PAFEKN 4 11 (a,)-%, WAGFELKN 4 10 (a,b)-i, Hp
a,b € {ay,as,b1,bo}. I o & Gapr —A k + 4-B LGt v 158 HE

X5(Gar1) < X5(Ga) + (2)
HE 2 2 501 x4 (Ge) < 6, ittt (2)
Xs(G3) =6 <4, xy(Ga) = x4(G3) <4, -+, Xi(Ga) — x(Ga-1) < 4.

K EIRANGEAAINAG X (Ga) < 4d — 2. W5
MR (1 < i <d) #WET 20, ER 3 R ECH 4 R AR, Md=2, H
ni =90 2 T3, (82— 2, 1)) =4 x2-2=6. ZiAsEHl 2 (LRI, B 1 KRR

i=1 n;

PASGE B 4 (1) AR SR ATk .
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