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Abstract

The fractional arboricity of a loopless graph G is defined as v;(G) = maxyce v(H)>1 %
The famous Nash-Williams theorem states that that a graph G can be decomposed
into at most k forests if and only if 7;(G) < k. The Strong Nine Dragon Tree Conjecture
asserts that for any non-negative integer k and d, any graph with fractional arboricity
at most k + ﬁ decomposes into k + 1 forests with one of them consisting of trees
of sizes at most d. In this paper, we define 7,(G) as 7;,(G) = mangG"Hbi%, here,
71(G) = 7¢(G). For the integer i > 1, an i-forest of a graph G is a spanning forest of G
that has at least ¢ connected components of. An i-tree means an i-forest that there
are exactly i connected components. We prove that when k =1,d = 2, a graph G with
7(G) <1+ %, then the graph G can be decomposed into 2 i-forests such that for one of

them, each connected component contains at most 2 edges.
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1. 5|

TS, RAFTH R EELARE, AEmp. EseaFATd, HEAER. GE—4
B G, V(G) M EG) mill&rE GIHEEMLE. 2 0(G) = |V(G)|, eG):=|B(G), Hmnil
FonB G I EBRAILIE. R X CV(G), M4 GX] 2B GHAE X BHNTFHE; G- XEG
IR X PR SRS X HSRERRIAIRE . AT R R, A1 e(X) = e(G[X]). WH
S & E(G) Wik, M4 GIS|2&milusE S i G 7, HAaERIME S hATa LM, )
o B GHM—NER (GAERD, B GH—%ERI e BB AN o b, Hil e 1
JiZH a #8190 b, WIRATATLAH (a,b) RoRid e, 498, TERA ERIEE, 12 e AT LA ab KR
Re BAN, WTALEK v € V(G), BATH df(v) Fm v SAEEHE G FHRIHE, BN v sl
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M. He— ARG ERXENT 2N EBHLLEENTE, B, TEHERE - NEE> X
(V(T) =V(G)), MHEMETE HEDH—NEES T B e, TATE: T8 > 1,
K G 1 -k G RISCERK, HEDAET i MEBS L A -2 — A - BRI
i NEES . B GRS REHIAAHIN G T EA . B G RBEEEE G A0k
E‘JEE'Y‘/J\%&7 EE ’Y(G) %%ﬂi\‘o G H@%ﬁﬁﬁgiﬁﬁij(%’}/f(c» = MaTHCGv(H)>1 %o Payan [1]
FE19864FEA 41 7 X M. & 44 1K) Nash-Williams EHAH T G I ERZ & k 78B4

EIE 1 (Nash-Williams, 1964, [2]) — & G &Z A8k AN IUAAHZE AR 24 BACS
’)/f(G) S ko

SBALMIER (3] : W TERIEGEL L M d, BEE G BHEELZ Nk + %, B4
Kl G Bel s k + 1 ANFRM, FFHAAAERE S AN, e NEBE S XRZ 0 H d il

20134F, [4) HHCE 71 T Mk =1, d=2 W PBRURMIEERZ EMI, EARH, &
PR IANGE AR - pR Bt AT T B Jedee B G B30T, H vi(G) R, HabHE X
[N

_ e(H)
(@) = HCGA() 51 v(H) -1

o (G) — max 1)(6}(11;1127 H Q G, 2 < ’U(H) = ’U(G);
) =
Vl(H>, HQG, ’U(H):U(G)_l

e(H) HCG,i<v(H)=uvG);
) G <0l =006
Yi-1)(H), H C G, v(H) =v(G) — 1.

S, H i (G) RoRE G MBS, R E SON:

i HCG, i< o(H)=o(0);

%a HCG,i—1<v(H)=vG) -1,
7i(G) =maxq ...... ’

D HC G 2<u(H)= (@) —i+2

sk, HCG 1<o(H)<v(G)—i+l.

A5 7(G) 5 X
H
n(G) = maxH@@H'”!eH(I—)i

TR, 71(G) = v4(Q)s Bk, AWM FEHKZUEY EIE 2:
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T2 Mk=1d=2i, BEEGHLE~HG) <1
I HHA—A i AR, EMEAEE SORZ A 2 %14

2. EIF 2 #YUEER

> 1, WR 7(G) = 0, WAKAAERBUER 2 R, BRI E 2 ARar,
TEMEET [5] 6] A G R EEE 2 RRSLI— SN, MRS n(G) <1+1L, @
B G RRAAMRIR 2 A i -Ffbk, JEHICH A i ek, EREAEES X RE A 2 i, R
DL ESEE, 4 i R G RN 2 MR R NE¥, (BT = 10, MR (4] FroEm 7., e
o sr, B, XER Q> 2.

[ F = (Fy, By} 2 G AR 2 A i BRI ARG 0. 4 By LR G, Fy 1
R (T AR I, 2 S5 TRAT 230 e e PR AL 5 O 38 4 SRR AT 58 43 50)e & s J2
V(G) l—AN, BN, % Fy WER, 513 dh(s) =0, df (z) <1, o # s KRR
M ET s BURTAT L. R AR (A7 R ) WA E UL s ARINIE G (50

BB F 2L s MIRIE G A . TR v, HFYRREE o 1 Fy BERD S
MAR s TG, SRR F FRLEE S0, BATE L F 1Y s ik R

Yl F* e A NRBEORARY (x,y), 3 F7 e, FY¢, & Fvmsl. FOVEG £
AR, FTBBAE T F 1 s Ko

L Vrs = Upee VIFT)e IWE XF UG H, WME 2 € Ve, WARMA A K GL (2,y),
y € Vi FAMRRILLTER,

SIEE 1 WM P B MEES S >0 A e(Fi[VES]) > Ve —to

WERR BATTREAEHE P (Ve ] 52 BA ¢ DMEES 3 WS R, BikE Ve ] B
Ht+1IANEBYLDE CLCyy - ,CLCr+ 1. T Fy REA ¢ MEBD K 0 R, RIKE
PN T SE(RR V(Cy) M V(Co))JET Py B— A&l . RIEH B N Cr B Co IR %
BPEMM Cy B Cy ), HV(P)\Vr, # 0. Kk, PHREEERL e = (a,b), ffac Ve, H
b Vi TEo

+ 3, WA G BELII R 2 A i -FRHEK,

BN 1-1)(G) < m(G) < 1+ %, Wit i(i > 2)fm it B G HRIGH 24 (- 1) -#&
M, FEHHEA—A (= 1) -k, ERNEMERS XREZ A 2 &b, BATRXAERE G ik i
N Di | — B R, S

(1) By R (i — 1)-FFk, H Fy AR—A (0 — )-8, B By 2 — ORI - Rk
(2) MR (1), HEE (0 — 1)-FEERD.

Dr | — R IERN, FNIER Fy & (i — D8, W e(F) =o(G) —i+1. HIT e@) <
2(0(G) — i), Wk Py B20F i MEBS . 5, BA F IRAERD X2 BGE Fy i e (e

(3 10 AR X P ANEIE 72 30 ) e M By e B By JFR Fy — B By A Fy R G Y
(i = 1)-FRAR, T Fy AR (0 — 1)-B FFhlkE, By MR ERS SOREZ T 2 M.
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BN G e B 2 1 —A s Bk, Bl G WAER Df_— WA REDHE—A (i — 1)-
P

ik = {Fy, Fp} 2B G — Dy — 0o, BESBRHEA (- 1)-F%k, AT B ik
i, B A t. 4 — MR GHITE O, We (C) Fley(C) malFRnTH C Mailid
BORE0%. W F, BAWNEBS X C, Cy i3 acV(C), beV(Cy) ), Mille=(a,b)
BT By BIPRANIEE 5 32 1.

S5IF 2 RiX = {F,F} 2K GH—1 D — Lo B NS NEE) XHLH RS2
%), MABTATHA

1. Fy &2 (i —1)-#

2. Fy AR i-W

SERR R Fy R R AR, T F, RN EE RS A 2 %, X5 G R
NRBIF G, B Fy A (i — 1)-H.

WG 1., P L E DR (0(G) —i)+1, BT e(G) <2(0(G) —1i), W e(F) <v(G)—i, F,
S 0B fHIE.

WS 1 i = {F, B} 2B G —A Dy — 5 ig, 1E F MPANERS S C; Al C; 21,
Bk (Fy D, B4 e(Cr) +e(C)) > 2

R B e = (z,y) RBIEC, M C; 2L, e € Fy, HE e(C) +e(C)) < 20 %
Fl=F e Fy,=F+e H4aFMNEGNEBRNXRLZAT 2 %A, RN, BHHE
= {F, B3} WL e(F) > (|G| — i), e(Fy) < |G| —i, FyE—Ai-Fftk, H Fy B ER S LD
BREN 2 % R e(Fy) = e(F2) +1, X5 (1)F/E. Fi.

B = {F, By} 2 G 0~ Dpy— . Ry R (- )R, IATE Fy MPEEE 4
SO MOy 2T, A KRR ). AR AT 2 M . R
1, Fy AL EEB S L NBBA RS 1, W R % LV, BARIH «(GV) >
(V= i+ 1)+ 3Vl 5r0(G) <1+1 FE. 4 REE M AMIOEBNST, LasET 2,
s R AL A, RO RFN By MR, Fy 05 B dF, (s) = 0, df,(2) <1, @ # s
W (BUEJT RIS BFRAE DA s RRAYE G 15 AR,

KNG REZAFK G § Dy — U3k, T —A Dr -4 , WERZARNRE R,
BeAh, KT s, GATZIATHER N T s ). 74h, KT sk, BERMEE K
G ) D, — 53R, V(R) —A s, —MHXTT s iATHE R, ERXEN 2L s HRIE
G Wi R (BFETT mAgiE), H || f&KE. IBARNE R4k

BE2 [|[>i+1.

SEIEMIAE [7] RO, ACAHER,
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FA | >d+1, WRIETIE 1 M5HE 2, FATE
e(Fi[Vrs]) = (IVrs| =) +1
BATEAEIXT T () s B, FIV] B0 LV %403, XEkE
e(GIV) = (V] —i) +1+ 3 |V]
5 ry(G) <1+ L FE. FIHARNGIEY T 8 2.

SIIE 3 F[V] Gt 1|V] 44k,
EX 1 —ATE K e

AR E M7 B

EX2 % CR-ALEEBN L NTAEERS 2,y e V(C), M Py FRIEC a2y i
.

B Y KRR, —AN/INREE 5 0 2 ij((lf)) <1, WK R—AMIAL T4k
WK &L,

ME 1 A CR—NDUHE N2 MABEEN L, K, K NC RN IITE. 2 (v,27) M
(y,y') /& Fy I E R, e z,ye V(C), o € V(K)),y € V(Ky). WHR F ik CHwskid
#Eer A, W—EfAE %, HPANBEAAY (v,2), BE48E (v,9)-

HWERR R zy M yz 02 C WIS, Fy 4 oy F1 Fy + yz PAERBEACE (2,2)), BAEX
PIAE P BIAFAE N y B o M 2 B 2 B IER. ARWAEEAEE (v,y), Wdf (y) > 1, F
JE o

it 1 2 CRNMNUBEED WO REZAE 1NMNITRE, BlERZEE DI,

MERR MR#ESIE 2, AT LUAGE e(C) = 2. K C EZEMANICL R (WE 1), WA HA
Mo,y eV(C), e = (z,2) Mey = (y,y) BT F 0L, a5y M2 CEBERHNIN
oE. WRAAE— JQGEE( ) 15 F1U{e} ArErElE, MBAH FL—e —es +e Bt Fy,
BAa 5y 2 C @Tﬁ%ﬂ’]wj/\ﬂRLﬁ Fy+ e +ey AP=ERE, HIHFE —e+e +ey i
Foo RFERAVREGHEESRE FL—ey —ea+e M F, —e+ e + e FRAGE A B0, HRAN
®1, fiftille € E(P,,), 113 FyU{e} "AE—NHE, HRXNMEELAE ¢ = (z,2), BELBT
er=(y,y)e MEHF —e1 —eat+e B F, HF,—e+e +e B Fy, FFERNERE S GRS
B F—e1—es+e M Fy—e+ e + e BRRAME B

FI Fy —e; —es+e =N i FHRFEAFL 22— (G- 1) W), Fa—e+er+exseth Fy i3
Z 1 1) -k, HIHAEASER 7 SCRIAECER 2N T8 T 20 AR 5K G 1) Dy — A5 i 1) € SOF
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Figure 1. P, , has the above two situations

1. Py, L ERFE O

MR 51 B 2804 1, BUEIRATRNE 18U H08 2 M EER T SO &R 1AM 1&I (R
ML), HAWTRZ AR ELERE. @ C 2 PNLEEEN L, K& CEZEN/NTES
WEik Cx NWRER V(K) UV(C) AR HA T ZTRE LR TE L aL 7K. AN
B3 49 > 1, & R FORA RN GRS X MES, WRATE

v(Ck)

V= U V(Ck),

CeR
E.(GV) = |J E(Cx)
CeR

ISR 3 FIE, 7(G) B0 1+ 4, &M 2 k.
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