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Abstract

If the graph G contains two spanning trees such that the edges of spanning trees are disjoint. And
E(G)=E(T,)UE(T,) and E(T,)nE(T,)=4, then we call the graph G is double tree. In this pa-

per we prove that there exists a double tree graph G, for any decomposition f = (TI,TZ) (7,,T,

are spanning trees), there exists atleast a vertex veV (G) such that |dT] (v)-dy, (v)| >2.
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1. EXES

TATE A M ER TR — SRS . N T HRAE DT REESS, RITEWHH x RERE.
HNTF—NE G, TATHYV(G) M E(G) ke XK G TR EMbE. Wil e=uveE(G), FAKu
v e REKCEEY e EH u M ve MTHE Xev, Ao (X)KEXL—AWREX T, —ATATE
V(G)—X Hitiatk, Mdg(X)RERN|0(X)|o ¥ LTk veV (G), TATEXEG-v KTEN
V(G-v)=V(G)-vEMINERNE(G-v)=E(G)-6,(v) « WA T —%Hide=ueE(G), Hh
u,veV(G), WAIE X G+v T SERNV(G+e)=V(G)IUHENE(G+e)=E(G)+e . X —5%¥il
e=uveE(G), HhueV(G)ERveV(G), RAMEXL G+e MR ENV(G+e)=V(G)+v L_é%y\j
E(G+e)=E(G)+e. — K H#MMREY B G T EURELV(H)cV(G), E(H)<E(G).
—RR RN EEAEEASE. S-ANE G A G TR TR G R SCHER IR T 2 — R
HWERV(T)=V(G). WHR—AKE G EBESkS MU SHEN T, T, Hf 2
E(G)=E(T)u-—-VE(T,), E(T)v-—VE(T,)=S Ak G2 kER, FFUR T, T, & G
FEW O R BEAMIRATIE 2 AR IR . R G R — AN, R G EAEE AT f=(T.T,)
Horbr 7, T, #R AEBM IF HLE(T) W E(T,) =@ o IBARRIZAIM i £ G IR 73 fif o FRATAT LA 2 XL
WA I K451

W1 RSO |E (G)| = 2|V (G)] -2

Tﬁﬂ’]ﬁﬁ%ﬁ%ﬁdﬂﬁﬁ%&%ﬂ RSP RS A

WRE2 [1]: 2 G2 MW, (1,,1,) 2 GRSHEM M. WAFHE DM o E(T))—> E(T,) [E15
(T, —e+0'(e),T2 —o(e)+e) M2 G I DSCHEW I

FRATAE I 1) i A ) R B O T, B T, BB S e iR B X NESCHR[ 1] © IR .

2022 4 8 H, %3 Florian Horsch 7£ SCHR[2]UE B T X RN & AU SCHEEM I E G, Bfi1n]
LLUEHEE G I — AN (T, T,) X TAER TR v eV (G) # A |dT. (v)-dy, (V)| <5. X TR
K G LA AR P AS SCHEM IR AT A SCHER B TIUR BE 22 1 B 50 5. RIS SCRR TP 2 E R T A2
e R B

WA 3: & GRAIMW, (T,,1,) 2 GIH—ASHER S E, HveV (G)Hr x KRBT T, i ipE— 1
Bo WX ZH kB o E(T) > E(T,) » FATHA o(e)ed, (x) -

EH: BUNT —e+o(e)®— G HISCHN, ﬁfﬁ/l\gﬂﬁfe( (1)- e+0'(e))ﬁ5 (x). B
(E(T)-e)né,(x)=2 . fiTH f=0c(e)-

7E 1961 4, 7E3CHR[3]H1 %% Nash-Williams DL FE SCHR[4] 2% % Tutte SOZHIER] | — DM EEAE HE,
PO BURAE 15 [ R BOIL AN S O R B RO AR . IBBLS, B KB 1 LAY R %€ PR 45
o filtn, BREEAYT RE—HKTCIRE, HE T Lehner [5]H1 Stein [6]4H) FIRLEZE KT IR E
% Chuzoy, Parter Ml Tan [3|C4% & /A S EACHI AR o BEAL, 2 LRl 2 RO A2 opss, BRIV
B TR B B T A B A B R A TR A T AU ], Bang-Jensen, Havet fl Yeo [7]LA% Bessy
ENCEBAT TAHIRHEF . X SCE R A T8 — M) 5 NS BAEAE— DB G, T BT —
AR (T, T,) TS il R AFAE 2D — T A F|dy, (v)—dy, (v)|22 .

DOI: 10.12677/aam.2023.124166 1616 IR Esid


https://doi.org/10.12677/aam.2023.124166
http://creativecommons.org/licenses/by/4.0/

KA

2. TEFE

ASCEZLEIIE B R . AFAE— DU G, X TAEM G IR DX 20 (T3, ) 55 A74E—
AMiriveV (G), Hift|d, (v)-d, (v)|=2-

3. XEFIEIER

PRGN B 17 PR, e T XA B E e AT e, A EE B 1
FIER] o

b

Figure 1. Example G
1 G

SIH 1. 0T G WAER— A (T.T,) , e, f 2 G EIEDL, W4 e, f ARTRES T 7K T,
Hrpi=12,

WEBH: FRATRIH BOEEFATIER, AWl e, f #AER—HW T, £, 2T E G B —A 7k,
BAVES AR T, FAAAE A, FJET T &R,

TATRE FR s 73047 20 b, B SR AE T AT X, x,, N — TR X W TR v, vy, v, —
TR Y, RGBT —AHME G, “WE2” hRREHTAENV (G)={X.Y,Z}.

X

Y

Figure 2. Edge contracted of the graph G
E 2 B G MWgEE

BE1: KGR, M Y 4i e 2 515 31 B G B2 — B
EE: a MEFTRAYIRE E(G')={e,e,.e5,¢,}» He,=XY,e,=XY,e;=XZ,e, =YZ, MHE51H 1
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W13 e, e, NATREALT R —ARM T 1, AWifiike eT, Ue, eT, . HT ZAEG ERAJEN, Hike,e,
FEARR E, AR E G P RAR S TH 0 (T,7,) » AIIER T ixA sk,

FL2: B G PHEE AN EZMEAYHBRRIX =KL M N e, e,,e, » MUK ZKBEALET F—

T.
UM IR, DR e, e,, e, FER—HM T, F, X T B G WARR—A 0, Ff1#e
RANT, FAFE—NE, FET T &N,

R 1 B aE =, BaRx=4bhEbE 0BT T HY =12, FWFLRE
T,

NHFRATN T IR GG B 1, Sl I AN 1) BT 2 AR AT 1 AT BES T8UR G, X T
BT G MDA ERRM (T,L) T H, e DvelV (G), fifs|d, (v)-d, (v)| >2. FHHEK
MN#ZEETE G =(T,,T,) # 7.

THIERATS B G AT e, AYHR e, f, 2R x, Ml x, FIPIKEIL, e, f, /&KL y, F y, 1]
PIREIL, e, =x3y, f,=xy o 5 Z SAHKRKIAERAE T HEP Case T#HT BARK 73 H 118 #F
AR 138 e gk 30 ) SEAHE IR AT E AT HL AT R 7, PR e, £, BL 2 ey, fo PRI EIL, Ktk e, f,
BTAEMT, e, I BTARMNT . ATARBHRINAYR K e e;eT,, f,fiel,. HIIHE 1A
ey, fo BT ANRIIR b o $F RIA T L8

Case AR e, €T, f, €T,

Case A.1 KN G x,x,,x, | PRSP =M, HEESE 2 W xx,,x,x, A AT BEF AL T 5 — B L
M xx, ey, WA xx, el, o FATKINS TR x; KA, |dr1 (xy)—d,, (x3)| =2, M xx,eT, WA

" — —
o

|
LW

Ny N
X 10 : 2
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Figure 3. The Case B.2
& 3. 55 B2
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xxy; €T, o BATKIIR Gy 30, 05]0 B Gy, p,, y | TEEWAZMIE, HEFESE 2 W17y, p,x, AAT
RElRINE AL T [ —BRA% o dnlR yy, e B4 iy, €T, o FATRKIA TR y, KUA TEZRI LA N 2.

Case A2

Wk yys €Ty MA yy, el ERERRATEIN T x,, p, KUH B d;, (3,)—dp (1,)=1. XHEN
zeV(G), Hdy(2)=2, T.T,72 G KW, Blkd, (z)=d, (z)=1. FMEE 2x,, 2y, AFTRER T [
R, WAEAE x, 5y, TR AR |dy (x,)—dy, (x,)| = 2 508 |dy, () =y, (35)] =2 -

Case B. 5 e, eT,, f, €T, «

Case B.1 KN G[x,x,,x, | RSN =M, B3 2 W xx,,xx, AR BE F AL T 5 — B L
MR xx, €T, WAaxx, el FATKIN T x, KA, |a’T1 (x;)—dy (x; )| =2,

Case B2 M x\x, €T, , M4 xx; €T, o BAVLKIIE Gy, 1, 05] BRG]y, y,,»;]| PEEHD=5
W, HFE 2 W4T yy,, yx, AATBERIAL TR — AR Eo 2R yy, e T, A yy, el o TATKIX T
Tt yy KA s |dy (vy)—dy, (y3)|=2 MR yy, el A yy, el,, EEMERNTELIN T x,, y, KA
dp (x,)=dy (x,)=1Hdy (y,)-d; (»,)=1. XHNzeV(G), Hd,(z)=2, T,.T,72 G FHR, Hit
d (2)=dyp, (z)=1. BAVRGE 2x,, zp, AATREIE T 17— R4, WIAPAE x, 83 p, PED—ARH
ldyy (x,)—dy (x,)| =2 B |y (9,)—dyy ()| =20 <37 JrBime

4. 578

BRI AR AE BT FE T 5 98 7 ARCOR L, SCRR[S | &R 7 XU R 2 B 5, TR AT
TR 7 A 22 0 R Ft At — AN AR H AT FUR R, I 22 R AT I T A Bh AR5 B AT
X BRSO . BRATTH AT AR E] RO, AN TAE R A S AR — DT 22K T4
T2, AR TR B A XA 1A UK AR AR A 3 2B R T ) 1)

SE

[1] Frank, A. (2011) Connections in Combinatorial Optimization. Oxford University Press, Oxford.

[2] TMlingworth, F., Powierski, E., Scott, A. and Tamitegama, Y. (2012) Balancing Connected Colourings of Graphs. ar-
xiv.org, 2205.04984.

[3] Nash-Williams, C.St.J.A. (1961) Edge-Disjoint Spanning Trees of Finite Graphs. Journal of the London Mathematical
Society, 36, 445-450. https://doi.org/10.1112/jlms/s1-36.1.445

[4] Tutte, W.T. (2004) On the Problem of Decomposing a Graph into n Connected Factors. Journal of the London Mathe-
matical Society, 36, 221-230. https://doi.org/10.1112/jlms/s1-36.1.221

[5] Florian, H. (2022) Globally Balancing Spanning Trees. arxiv.org, 2110.13726.

[6] Stein, M. (2006) Arboricity and Tree-Packing in Locally Finite Graphs. Journal of Combinatorial Theory, Series B, 96,
302-312. https://doi.org/10.1016/j.jctb.2005.08.003

[71 Bang-Jensen, J., Havet, F. and Yeo, A. (2016) The Complexity of Finding Arc-Disjoint Branching Flows. Discrete Ap-
plied Mathematics, 209, 16-26. https://doi.org/10.1016/j.dam.2015.10.012

DOI: 10.12677/aam.2023.124166 1619 IR Esid


https://doi.org/10.12677/aam.2023.124166
https://doi.org/10.1112/jlms/s1-36.1.445
https://doi.org/10.1112/jlms/s1-36.1.221
https://doi.org/10.1016/j.jctb.2005.08.003
https://doi.org/10.1016/j.dam.2015.10.012

	关于双树度差下界的一个例子
	摘  要
	关键词
	An Example of the Bound of Double Tree
	Abstract
	Keywords
	1. 基本概念
	2. 主要定理
	3. 主要定理证明
	4. 结语
	参考文献

