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Linear arboricity of an embedded graph on a surface of large genus

LYU Chang-qing, FANG Yong-lei
(School of Mathematics and Statistics, Zaozhuang University, Zaozhuang Shandong 277160, China)

Abstract: The linear arboricity of a graph G is the minimum number of linear forests
which partition the edges of G. This paper proved that if G can be embedded on a surface
of large genus without 4-cycle and A(G) > (/45 — 45¢ + 10), then its linear arboricity is
[£], where ¢ = 2 — 2h if the orientable surface with genus h(h > 1)or e = 2 — k if the
nonorientable surface with genus k(k > 2). It improves the bound obtained by J. L. Wu.
As an application, the linear arboricity of a graph with fewer edges were concluded.
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WK G = (V,E), #N(v) = {u|uw € E(Q)}, Nx(v) = {u|u € N(v), du) = k}, iX
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Gy SRR GAET S RN — AN — AN BT B2 iR 5 3K AN T DGR IR 22 IR A4
WHR—ANT f IBE R Ky WIRK f R =TT, AR —ANHD f IEE R T8 T &, WIRR £ 2 k-1

P T AN T8 I TE 2-3 Jls ik N, BT LA G JEARE ) 150 B A 4 280 ) P g g T

—ANHHTH S 1 Buler RYEE (D) @ XUWTF: M = S 1), e(X) = 2 — 2h; M2 = Ny I,
e(S)=2-k.

Euler2A R0 % G2 —N2-MuEigk AEdhim © LMK, R V(G) AT A,
E(G) 4, fEihin S B F(G)ANEL, W V(G) — E(G) + F(G) =e.

PR AW o 1,2, ) B G A=, WRX FAENL < o <
tI (V(G), o () LT H TR ADeak; AN SER B R HT — t etrh i
AINECE, 1EAE 1a(G). Akiyama, Exoo fll Harary 75 3CHR [4] 45 H T XL R IE N K G, gt
B AL 1a(G) = [ T XHEEIE G, 1a(G) > [249, dk vl 5 513 44 (K1 25 7k 1
JER AR

BHEAW IMEEME G, (A9 <la(@) < [AGHT,

B GRLwifi AT R ww ¢ o(G) 132 G R4 GRH B Hhver) =
V(G U{w}, E(G*) = E(G) \ woU{uw,wv}, WH H1, H22 [H— A B 50 B, 1A
FrH1YS H2 R FREE. WREGCAREH S Ky FJE 7 B WGl & 5747 B (Series-
parallel graph), f&jic JSP .

XFF LS, RS AHARIE R E R, Wse 4 K, Halinfl . RIPATE. g4
TN 22 3 Pl 25450 sohFF 1 P, AR A o (6], S KR SCHR[7) TR TP R G,
RA > 13 Wa(G) = [5], A G5 R BIRRB R PER e > 0 it ik A &1 5763
BR[L)E T R BR R e < 0, M A(G) > VA6 — 5de + 1911, 1a(G) = [§]. ACH0H T
SCHR[L) R KBE R AR (L 1), £33 T & B

F1 RETRMEH -6<c<—1HEHRAEGHR
Tab.1 Result on embedded graph G on a surface of Euler characteristic —6 < e < —1

€ -1 -2 -3 —4 -5 —6

Hi(e) H(e) = L@J 6 7 7 8 9 11
SCHR[1) 45 R A(G) > /46 — 5de + 19 29 32 34 36 37 39
FATH SR A(G) > /45 — 4B + 10 20 22 24 25 27 28

EE1 WEGEATG4BPMiRAE, H e <0, MA(G) > (V45 — 45¢ + 10) I,

la(G) = [252].

L3l E3id

R G At e 2 1 g5 AN B I e /N [, DA I R 5138 7 (SCRR[1):
I 1.1 W FATEEML w € B(G), Wde(u) + da(v) = A(G) + 2.
HSIBEE 1L, AT 6(G) = 2 HATE AN 2- R AFHATR.
13 1.200 G AREEE VUL, -+ 5 Van—1v0, TH1F

d(vi1) =d(vs) =+ =d(vap—1) =2, H max [Na(vg;)| = 3.

o<i<n
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BEGy S th2-mUAH R BRI ) S 7 B, M2 G P AT G I 2- SRS, W R w €
M Hd(u) = 2, AT v R ulf)—A 2-master. BAREGEA 2- L #BAT A 2-master, & IR IE I
KEE R B AN RE R R 22— 2- 5[] 2-master.

MFHH B <t < |29 ), 4 X, C{v]2 <dg(v) <t} BLEY; = N(X;). Hi5IHE 1150
B X Rl G A KR X, 5 Y A E R B E G Sl A L AR
Tue Xy Hdr(u) =de(u). TAEER v €Y, W di(v) > da(v) +2(t — f%}) AR K
&— t-alternating.

1.3 w3 << f%}), ME GANFr t-alternating.

SIE 14l WX, £ 0, WAGFAK K 8 FEMAAGY T 1z e X,
W dyr, (z) = 1, BXHMEER y € Vi, 0 <d,(y) <2t —1.

EEGY, Wiy € M, WHy & x K t-master. 151 1.4 0] 15X TAT = 190 Fl
(2 <i<j<3), MEE—A i-HEA j-master.

2 E3 K FIER

EE1 REGEAT4EMMIIAE, H ¢ <0, MA(G) > (V45 —45¢ + 10) I,
la(G) = [252].
IE BRI G BN T BN . b A 2 nT 13

2w -5+ Y () - F) = - F V@) - [BG) + IF@)) = e > 0.
veV fer
STAFEM 2 € V(G), € Xch(z) = 2(d(z) — 5); W TAERE M2z € F(G), & X ch(z) =
d(a) — 0. AR RIS AN, AT A2 € V(G) U F(G), TR o (x)
1 TEB TR R W A, LA

Z ch’(z) = Z ch(z) = —1—305. (%)
€V (G)UF(G) zeV(G)UF(G)
WA 2 € V(G) U F(G) fEWs 3 8 ol (x) > — e, XM 2 TP J5G. Figh g E
wan IRESSWILE

R1 M TAERIM i M j (2 <i < j<A4), B A i- UNE N j-masters F5Z{H 1;

R2 WH 5 < d(v) < A(G) — 2, A v ©SEIAEEZ AR ME;

R3 ¥ f b 318, f MILAHARI 4t THE e (i — a2l L.

W REGHIM, WHRdf) =3 MWach'(f) = ch(f) +3 x & = 0. &d(f) > &,
k>4 fRZ5 kA 3L, WH R3AF b/ (f) > ch(f) — &k x § >0, BTLAAS LA SR T4
ifi f e FA c/(f) >0.

e TR oeV, Wb (v)>0; Bl R dv) > T2, 1) o' (v) > 2([2E] —5).

Wr s E A W2 < d(v) < 4, 4 ch'(v) > 0, XK Ko WE K j-mastersF 52 {5
M5 —dv), EHEj = d(v),d(v) + 1, - ,4; W d(v) = 5, M4 ch'(v) = 0; WH6 < d(v) <
A(G) — 3, WA vBEAEZ WA EAE, X T8—Pu e Nw) 5| B 110 flde(u) > 5,
FrEAL ch/(v) = ch(v) = d(v) — 5 > 0; WHdw) > [ M dw) -5 > [2E)] — 5. 1y
Rdv) = AG) — 2, A v LRI R D Jy 4, HGIEE 1.3 0510 22 & 7 511 4-master,
MM ch/(v) = 2((A(G) —2 - 5) = 7) = 2(A(G) — 14); W d(v) = AG) — 1, WX T u e

E
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N@)Hdg(u) > 3, X 0] DUHE I v & 74 £ 1 4-master FI 54> 55 [ 3-master, FT BLch'(v) >
2(A(G) — 18), W d(v) = A(G), 2K T u € Nw)f deo(u) > 2, X0 LUHEH v & 74 5
) 4-master F1 5 4> 5 [#) 3-master F 14> £{f¥] 2-master, [ITEA ch'(v) > 2(A(G) — 5) — 13), 1
B dg (v) > A(G) 2, ch'(v) > 2((A(G) — 13) = 5). thF A(G) > (\/45(1 — ¢) +10), it
LLA(G) — 13 > [8)), Ilﬁtéld() (29 I e (v) > 2([2ET — 5). i LA 5 BT

/‘\U—{u|dg( )< B9 W= NU). mBIE L3 WU G IR, WG S
I EE, UMW F I R ve)\U| < (29 + 1, WAX TEHADHw e W,
dp(w) = dg(w) — dg_v(w) > de(w) — 22| > do(w) — 2[25 1+2[A(G’1 B, F R
B G ([297)-alternating, 1551F 1.3 FJE. FTk (V(G\U| = [2E] 4 2. ixpEnl4

> chv)= > ch(v)

VeV (G) VeV (G)

> 2([29) ) (2] )
([(\/mjtlo W +2)<[ \/MHOW _5) _ 1o

3 T3

Z 3
NGRS

ch(z) = ch'(x ch’(v) > ——5
mGV(GZ)UF(G) () meV(GZ)uF() ve; 3

. XA SE R T 8 B L UER.

$/J\%A3—$1‘H€B%TE&Z’P‘3§/I\ 3-FE AT AL, BRI A 3-FE AN AH AT 2 R X A 3-8 %
ST

%’éujfﬁii 1 E B T 15 e 3 2,

EE2 WK GEATAHA - A K, He <0, M A(G) > (V45 — 45 +10) i,
la(G) = [2§27.

T 3- B ANAHAS, AT %0 3-FEANAHAE, e B2 m] 43 4E 1R 3.

#ie3 WK GREANFTHA3-E R AK, He <0, M A(G) > 45 — 45¢ + 10 I,
la(G) = 252,

P B 1R A O D P (R e 1 R HE 1 4.

Wita W GREKEIRYER e < oMM A R, 47 1B < V] + 22 — 9 1a(G) =
(251

i B OB <|[V+28 9 15 [B|- V] < A8 g Wif] |B|—|V|—|F| < A& g,
HIRRIL AR AT 41 —e < 29 9,}%) A(G) = —2e+18, XHH —2¢ 418 > /45 — 45¢ + 10,
FTLLA(G) > m+1o, HEH 1A 5 la(@) = [24).
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