13 RO R 2 24 (A AR R No. 1
2015 %F£ 1 A Journal of East China Normal University (Natural Science) Jan. 2015

XEHS: 1000-5641(2015)01-0131-05

ErRTaR NE S5 X E AR AN E 2R E
k&
(R be B 59000, AR AE 277160)

FEE: @B H A AR LTI N B S R BT RN B, UERA T KB A R
T 3vA = 3e HERPRtE S e < 0 Bl NEIHLZE B [ 5] X F I B i N B, i 5
KEA > 3/E—3e He <0, WMIHLMEH BN [5]. S0 T 30K (1) P RE RIS 1E AR
FHAIE B T ORI 10 = A 51040 T R e i

KRR RPERTRE; M () AT RRRRTESL

FESES: 01575  XEAFRIRFD: A

DOI: 10.3969/j.issn.1000-5641.2015.01.016

The linear arboricity of upper-embedded graph and secondary
upper-embedded graph
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Abstract: The linear arboricity of a graph G is the minimum number of linear forests
which partition the edges of G. In the present, it is proved that if a upper-embedded graph
G has A > 3v/4 — 3¢ then its linear arboricity is f%] and if a secondary upper-embedded
graph G has A > 64/1 — ¢ then its linear arboricity is ]—%-\7 where € < 0. It improves the
bound of the conclusion in [1]. As its application, the linear arboricity of a triangulation
graph on double torus is concluded.
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M T A2 AN 5 P B T 1 2- 48 AT . T vo] 4 DA ] 5 i i T 5 AN m) s el i, — A ap
SE ) HTTHT Sp (R > 0) 2 BN BRI B A ADNFRNAS 2], ANl 5E [n) fi Ny (k> 1) 2 BRI
P4 kAN 23 AN b Mobius 7 A3 2. WA IR W AR SCIH 1 il T A v g il

I A A S A AT B R A AN A i s AR AR A, AR XA B RN 2 i i S F
GHR NI Y BFR R 2-f stk N, Wik Y — G R LR T AN FF R DRI, B4
Gy SRR GAET S RN — AN — AN BRI B2 iR 5 3K AN T DS B IR 22 IR A4
WA f B Ky WURR f R k=TT AR AN f I RE R T8 T k, WK f 2 k1.

— ANl S 1) Buler 78 M £ e(X) (CHR[3]) & L WTF: 4% = S, (%) = 2 — 2h;
MY = NI, e(8) =2 — k.

EulerA R0 # G — A2 MiEik A ihms BB, W GHV(G) AT,
E(G) %14, feihiin S A F(G) AN, W V(G)| - |[E(G)| + |F(G)| =e.

B 0 B K 5 b SR AR AR A — NI R IO b AE 13 G REIR AN B S, b, WA yi (G). tHT3&E
1 RO ZE AN, BECR A T: an(G) < [2E)), XL B(G) (= |E(G)] -
V(G)|+1) FAE G HiBetti $r(skME k). —MEEE G2 ErTHARIE v, (GQ) = [24)];
P AN G E TR yar(G) = [2890) — 10 b AN 3230 P AN fi s e N AT o
i E B DAAS SCISHE I 5 E 1E TLA.

PR AW o (1,2, ) HEIGI ANt Mg, RN TEENL < o <
tI (V(G), o7 (o)) I T 7R — Nk, — RISk B B2 DT A e — g (o b B
INECE, WEAE Ta(G). Akiyamas Exoo fil Harary 78 3Cik[4)25 1 T AT R0 IE N & G, gt
PIEWE L 1a(G) = [(A(G) +1)/2]. HTIHMEREME G, la(G) = [A(G)/2], HILT #4323 4
(£ P A AL

BRI HEEE G, [2D] <la(@) < [AGH,

X T LB R AR LB UE 2 IR, e A i, HalinlE, RAPATHE, 542
P PR A5 (SRR [4-7]); 6 T T B, AR 1 A2 BT AR (SCHR[9]). W SCRR[10]HhE I TP 1 1 G,
WRA > 13 MW 1a(G) = [A/2], FFRXAG5 RHET BB b7 Pt E e > o il ik A & SC
BR8] X4t T MR bR PE S e < 0, HIE K A(G) AN T VA6 — 5de + 191, 1a(G) = [A/2].
WS EW T 4Bk Frm M8 e < 0, BA(G) > VA5 — 4be + 101, 1a(G) = [A/2], etk T 3¢
HR 8] 5 K FEI T 7.

RIS T F RN B LA IR Erl N B 2R v i B UF W TR T e BT o T
SCHR 8] 5 R FEI R FE. B 1 s b n 2 —6 < e < —1 R A K G 45 5.

€ -1 -2 -3 —4 -5 -6

H(e) H(e) = | Tv/29-2e) | 6 7 7 8 9 11
SCHR[8] 45 51 A(G) > /46 — 5de + 19 29 32 34 36 37 39
et BESERP A(G) > 3V4 =3¢ 8 10 11 12 14 15
e DIUERES A(G) 261 —¢ 9 11 12 14 15 16

1 BRBIRHMEHE 6 <e < -1 HABAEGER
Fig. 1 Result on embedded graph G on a surface of Euler characteristic —6 < e < —1

EE1 WKGEETIRAR He <0, REAE AG) > 3vE— 3¢ I, la(G) = [2E)].
EE2 WK GREREAHRAK e <0, HEAEAQG) > 6y/T—¢ I, la(G) = [2)].
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—MNE G HEEWIR |[E(G)] = O(V(G)]). A 145 5€ HIRh M e Hai g & B 1 5L
SEBE 2 i KRETR FHN, KRR, DRI AR SR 1 2R 0 i .

1 3] 224

51311 BWEGE ETHRAEH e <0, HEKREAG) > 3v4 =3, WY p(d(f) —
6) > 0.

WEW]: T G2 LT A, B BAG o B s XU RN B BB A A E(G)| =
[V(G)|+|F(GQ)|—¢, T A(G) > 3V4 =3 > 7, fiLL |[E(G)| = |[V(G)|+ |F(G)| —e > 8+1+1,
HHE(G)| > 10, X T Y e p(d(f) — 6) = 2|E(G)| — 6|F(G)| = 0.

513 1.2 WG RKEMIRAE He <0, RIRKEA(G) = 6yT —eltf, MY, p(d(f)—
6) > 0.

iE B BT GRREATRAK, LG A 3E4 TN, BB A E(G)] =
[V(G)|+|F(G)| —e, UK A(G) > 6y1—e>8, Jill|E(G)| = |V(G)|+|F(G)|—e >9+3+1,
BHE(G)| > 13, XT3, p(d(f) — 6) = 2E(G) — 6F(G) = 0

BB Gl 1 alwE 3 2 T 1 45 VAN T IR B /N S, A 0 T 5 TR (SCHR[S)).

3138 1.38) W TAEEML w € E(G), Wdg(u) + da(v) = A(G) + 2

HEIEE 1L, 7TE16(G) > 2 BAT A 2- s A AHAE.

glﬂl 4[8] GT/\TII% ’Uo’l)l'--’l}gn_lvoﬁi?’?ﬁd(vl) = d(Ug) = - = d(vgn_l) =
QHOI?aX [ N2 (vg;)] = 3.

WGy H2-RAMH KBS B, MEGTHAMG 2-mILE. WRu €
M Hd(u) = 2, WAFKv N ull—A 2-master. R 2- 5 #AT — 4> 2-master, ‘& 558 &
BONE BN KRR 22— 2- /i 2-master.

PR (3 <t < [B82)), 2 X, C {v]2 < da(v) < LAY, = N(X,). H3IELL3%1
BEX, B G SK2AUX, 5 AENERSHKEGHTSH &7 K. 4%
Fue X dr(u) = de(u). XTAEER v e Y, P dg (v) > de(v) +2(t— [2ENIB AR K &
— t-alternating.

SIFE 1.508 W3 <t < (A(G 1), WE G AT t-alternating.

5138 1.618 W X, £ 0, MALFHE K0 878 M, 50 TR 2 € Xl dy, (z) =
1, AXHEEM y € Vi, 0 < dag, (y) < 2t — 1.

K G, MR zy € My, WHRy &z ) t-master. 5B 1.4 05X TAEEM i F 5 (2 <
i < j < 3), MABE—ANi- JUERA j-master.

2 T IR HERA

EE1 REGREETHRAEH: <0, HEKE AG) > 3V4 =3¢, 1a(G) = MT].
iE B B G RO RN ). IR A |V (G)| - |E(G) |+ |F(G)| =

1
> (dw) = 3) + 3 > () = 6) = =3(V(G)| - [E(G)| + |F(GQ)]) = =3¢ > 0.
veV fer
HIGIEE LI ATAN, D e p(d(f) —6) = 0. BTELYS oy (d(v) — 3) < —3e.
MTAEEM z € V(GQ), & X ch(z) = d(z) — 3, 4l N H RN, X TH—" 2 € V(G),
FOHT I ECH B ACAE ch/ (). T B8 0 BAE A e A A, A

S (@)= > ch(z) < -3 (1)

€V (G) zEV(G)
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WRK A 2 e V(G) eSS 2 ch/ (z) > —3e. XHA R T &, N4y H R B 7 Fe (e i K.

R1 ®—42- S MK 2-masters 35245 1.

R2 W3 <d(v) < AG) — 1, B2 v SR ZAH WA Y.

BiE XHMEE v eV, Weh/(v) > 0; Feuln i d(v) > (#], W ch! (v) > f@} —2

i B WRdw) = 2, BAach(v) > 0, X&K Ao A E R 2-masters #5214 1; Ul
Fdw) = 3, Wach'(v) = 0; WHE 4 < dv) < AG) — 1, 4 v BEAREEZ A5 B,
T Au € Nw) 51 #1308 fdg(u) > 3, Filleh’ (v) = ch(v) = d(v) —3 > 0; W
Rdv) > [AET M d(v) — 3> [AE)] 4,

MR d(v) = A(G), BAX T u € N()H dg(u) > 2, X LEH v f 1A 2-master, 7
el (v) = 3(A(G) = 3) = 1).

T AG) > 3vE—3¢, FTUAG) —2 > [29), Wit Mdw) > [29D7 0 e/ (v) >
[AC o LI 3 T

AU = {ulde(u) < |2}, W = NU). 3B 13 WM U 2GR B FREGS
W T, URIW R F . R V@] < (A9 +L WX FHA Hw e W,
dp(w) = do(w) — dg-v(w) > do(w) — [252] > do(w) — 2[ 252 + 2[ 2], Wit Fi
B G 1) ([29)-alternating, 551 B 1.6 FJ&. FTLA |V (G)\U| = gG>]+2 REIT 1

Yoeve) chlv) = Coevie o' (v) = ([521+2)([252]-2) > (12475 +2) (12475 -
2) > =3¢, AJE. FFEHGER T €L 1 L.

EE2 WG RER ALK e <0, KRR AG) = 6T — M, la(@) = [22].

OB BB G R EA RO RN RG] LA | V(G)| - |E(G) | +|F(G)| =

1
> (d(v) = 3) + 3 > (d(f) = 6) = =3(V(G)| - [E(@)| + |[F(G)]) = =3¢ > 0.
veEV fEF
MG L2 7, Y e p(d(f) = 6) = 0. FTAYS, cy (d(v) — 3) < =3¢,
XFAEREN 2 € V(G), X ch(z) = d(z) — 3, i FHg B, x84z e V(Q),
FF A ECHTEACAE b/ (z). BT H8 7 FCAEAS RE i SEAN R R, BT LA

o (@)= D> chz) < 3. (2)
zeV(Q) zeV(Q)

WRAHG A 2 € V(G) BEWAFE ch! (2) > —3e. XA E] T PG, T4 B TH 4 WA i ).

R1 /> 2- s WE 1) 2-masters #5218 1.

R2 fWHE3 <d(v) < A(G) — 1, B4 v S RIREEZAE A,

HLT B 1 e, T4

SHER I € V., W b/ (v) = 0; FESITIIR d(v) > [2E], W] en/ (v) > 2] — 2

AU = {ulde(u) < |2}, W = NU). 3B L30MU L GIBOIE RFRGT
aﬁﬂm@LUﬂwﬁFMﬁﬂﬂwﬁw@w¢<H@u+1%Aﬁ%iﬁﬁwew
dr(w) = de(w) - de-v(w) > do(w) - |22] > do(w) — 2[252] + 2[252], Wik 2,
FRE G (A9 )-alternating, 5575/ 51 1.6 % . i LA |V(G)\U| 29 o, gl
Y pev(c) h®) = Zpev(e) o' (©) = [BE21+2)([2521-2) > (Wﬁmwmw 2) >
—3e, FJE. XHERTER T ERE 2 FE .

FRET 2 1 BT S by SR AR G = A0 4 M T S 4 SR B GRS BT S L FLAEAN T
TH & 3.
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EE3 WK GEICAHM =M K, He Bl i N BB s Ay e < —2 il |, 4
BRI A(G) > 3(y/1 — 26 +2) W, 1a(G) = [2E)].

E B R G R ATE BN AL I RN ] BT G RN So, HERBE A |V (G)| —
|E(G)| +|F(G)| = -2, W15

S (dw) = 3) + 5 S ()~ 6) = ~3(V(@)| - [BG)] +|F(G)) = 6> 0.
veV fer
TG T = S, FBIVG)] = [BG)] ~ 6. Toer(@(v) = 3) = Syer(d(w) - 6) +
3IV(G)| = 3|V(GQ)| + 12, fFTLh Zvev( (v) —3) =6+ |E(G)|. BT Gfig Bl N BIWh 7= P L
He < -2l b, WA E(G)| < =36, BT oy (d(v) — 3) < 6 — 3e.
N THEREW 2 € V(G)), € X ch(z) = d(z)—3, W4l T gy i), xf 74—z e V(G),
FOHT I ECHT B CAE ch/ (). T B8 0 BE A e A A, B

Z ch'(x) = Z ch(z) <6 — ga. (3)
zeV(QG) zeV(G)
HIRAHE—z € V(G) RSB o/ (x) > 6— 3. OS] T 7 8. T4 38 T35 430 e (8 O S
R1  H—2- S N'E K 2-masters #5215 1.
R2 W3 <d(v) <A(G) — 1, B4 v mBIAESZE WA IME.
FALT5E B 1 T uE AT AS
SHEREI v € V, W eh! (v) = 0; FEHIHIHE d(v) > [2E7, W eh/(v) > [2E7] — 2
AU = {uldg(u) < |29}, W = NU). \3IH 130 MU &Gt %FRGS
HE TR, UMW R F RS miive)\U| < (A2 41, ;Juxﬁi/l\aw ew,
%@0=%W%wcw)>dd)—F¥J>d() S 1 o[ACH gt A,
FRE G ([2E7)-alternating, 15 5] 7 1.6 F . V(G )\U| > [Agf’)} + 2. IXKE
ﬂﬁzww@mwwzzww@m@o><ﬁ%ﬂ+mw%¥1—m><ﬁﬂigﬂﬁ+m

(P52 9y 56— 3o, . IRRERLSEAN T R 3 (RN,

& % X #f
[1] BKH. BRTHBNBIEIENE D). R0 ARRPER, 2013, 1: 7-10.
[ 2 ] BONDY J A, MURTY U S R. Graph Theory with Applications [M]. New York: Macmilan Ltd Press, 1976.
[ 3 ] MOHAR B, THOMASSEN C. Graphs on Surfaces [M]. Baltimore: Johns Hopkins University Press, 2001: 85-85.
[4]

AKIYAMA J, EXOO G, HARARY F. Covering and packing in graphs III: Cyclic and acyclic invariants [J]. Math
Slovaca, 1980(30): 405-417.

[ 5 ] AI-DJAFER H. Linear arboricity for graphs with multiple edges [J]. Journal of Graph Theory, 1987(11):135-140.

[ 6] WU J L. Some path decompositions of Halin graphs [J]. Journal of Shandong Mining Institute, 1998(17): 92-96.

[7] WU J L. The linear arboricity of series-parallel graphs [J]. Graph and Combinatorics, 2000(16):367-372.

[ 8 ] WU J L. The Linear arboricity of graphs on surfaces of negative Euler characteristic [J]. SIAM J Discrete Math,
2008(23):54-58.

[ 9 ] WU JL, WU Y W. The linear arboricity of planar graphs of maximum degree seven is four [J]. Journal of Graph
Theory, 2008(58): 210-220.

[10] WU J L. On the linear arboricity of planar graphs [J]. Journal of Graph Theory, 1999(31): 129-134.

[11] WU J L, LIU G Z, WU Y L. The linear arboricity of composition graphs [J]. Journal of System Science and
Complexity, 2002(15):3 72-375.

[12] AHIYAMA J, EXOO G, HARARY F. Covering and packing in graphs IV: Linear arboricity [J]. Networks,
1981(11): 69-72.

(RfEmEE ¥ 2)



