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Graph decou?osi-lion ?roblems

A decomposition of a graph G is a collection He, — Hi of Suographs of G sit.
each eolae, of G is covered Iog exac’rl& one Sraph Me.

* ‘Ringd's coujec’cufe (63). Kines decomPosos into copies of T, Lor every free T

on nis vertices (Proved ba Monkjomeré-‘?o\wovski&— Suadlakov 'ai

% Keevash-Staden '20+ for larje. n). @ /\ %

% Oberwolfach problem ( 'quel '61)

Glock-Joos- Kim - Kithn- Os’rhus A, Keevask-Si'o.den 'a2. Kn decomposes

into copies of F, for every a.-reaular n-vx graPh'Faml Iarae oddl n.
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Graph decomposition ?roblems

% Gallai’s path decomposition covjec:fure (60%). Everg connected n-veriex
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Graph decomposition ?roblems

% Gallai’s path decomposition covjec:fure (60%). Everg connected n-veriex

smpk con be olecom{:o.seol into & & paths. /\/\/\
Jovise ‘68: true Sor paths & cycles. Q N

_%a’ur('és's tree '.packing, c'.ov\Jec’rure (‘?8) Kn can be olecomro.seol into

Copies of f, Ty, for every sequence of trees st. e(Tf)=¢.
Allen-Bsltchec-Clemens - Hlaolkg -'Bque*—’farat a2+ true if A(T) € '°3"'

2/12



Asceno(ina subaraph decompositions
J ! 1

An ascendina_ subgraPh decomposition (AsD) of a 3m'>b\ G with (m;_— 1)
eolaes is @ decomposition Hy,— ,Hm of G st. e(H:)=¢ and Hi is

isomorphic 1o a sabﬂmpln of Hies.

3/12



Asceno(ina subsra!:h decompositions

An ascendin& subgra?h decomposition (AsD) of a 3m'>ln G with (m;_— 1)

eolaes is @ decomposition Hy,— ,Hm of G st. e(H:)=¢ and Hi is

isomorphic 1o a sabampln of Hies.

e G B R

3/12



Asceno(ina subaraph decompositions
J 1 1

An ascendina_ subgra?h decomposition (AsD) of a 3m'>b\ G with (m;_— 1)
eolaes is @ decomposition Hy,— ,Hm of G st. e(H:)=¢ and Hi is
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ConJec-lure. (Alavi -Boals- Chariranodl - Exdés —Oellermann ‘8?). Everg smrk G
with (m{ L) eolses has an ASD.
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Teevious results

CouJeclure (Alavi -Boals-C harirand - Erdés—Oellermann ‘81). Ever‘g 3mPk G
with ("2 1) eo\aes has an ASD.

Known i % Gis a forest (AﬁCEO. ’Fauolree-Gsir&fs-Sckdp ‘84).
% AG)< "2 (Fu v0)
% AG) < (a-vZ)M (Fauolree — Gould - Jacobson- Lesniak ‘88).

*  Ma-Zhou-Z2hou '94. Everg star forest with (m{i) eolaes onal Componen-ls
of size 2 m has a star-ASD.

*  Some results Sor reqular, complete multiportite almost complete jraplns.
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Our results

Aneorem ( Ka*samaH-sLs—f.—’%krovsl:jg_—Suolakov 22+). Ever3 araph with
(m;t) eolaes, with lo.rae m, has an ASD.

“Theorem (Katsamakisis—L .—'Pokrovski%— Sudlaleov 22+). Every stac-forest
with (39 ealaes, whose i** component has size > minjl6ooc, a.om'i, has
an ASD into stars.
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Roof Plan

We will Prove an approximate resutt:

Suppose : e(G)=(l+z)(M{1) and A(G)$cm. Then G has a .subsmph coith
C) edges chich has an ASD.

Plan: 1) Almost decompose G into three §awilies of isomorphic Srap\«s.

‘.II) Combine. them to almost o\ecom[)ose G into B 1somor phic SmPhs.
]1[) Obtain an ASD.

Define: S=Fvertices with o\ea < 1“%} , L=v(6)-S.
6/12
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Step 1: alwost decomposiv\g GJL\

¥ Finol O(m) sets of size O(m), sit. each Pair of vertices is in exadlg one set.
(a projective plav\e).

*  Almost decompose eo!aes in each set into Kie's (¢ Iarae constant). BL
=) evera verdex is in € F Kua's, "‘“S w0 are in O(VM) Kie's.

*  Use 'PiPPev\aer-S?ev\cer '89 (about chromatic index of hgpersmp\ns)
1o almost decompose Gl] into ¢ 2E® Ky, -Sorests. F ) F A

X Rearmnae. to % Kee-forests of equal size + small remainder.
2/12



Step I: decow\?osing G[S,Li-( araph with small max o(ea)

/12



Step I: decomgosin% G[S,L)—‘ graph with small max o!ea)

¥ 'R.erlace, each xel by [ﬁd‘,—(:%_l verdices, each joned to 15 diffecent

¥

/12

neiahbours of Xx nS.



Step I: decomgosin% G[S,L)—‘ graph with small max o!ea)

¥ 'R.erlace, each xel by [ﬁd‘,—(:%_l verdices, each joned to 15 diffecent

neiahbours of Xx nS.

% New 3raph is bipodi’re wth max olearee <15.

¥

/12
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¥ 'R.erlace, each xel by [7,\"',—(3] verdices, each joned to 15 diffecent

neiahbours of x nS.
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Step I: decomgosin% G[S,L)—‘ graph with small max olea)

X

‘R.ePIace, each xel b% [ﬁ%] verdices, each Joineo\ Yo 13 diffecent
neiahbours of x nS.

New 3raph s bipodi’re wth max olearee <G.
=) (Hall) con be decom[)oseol into o ma’cckinas Hi,_,M% :

=
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Step I: decomgosin% G[S,L)—‘ qraph with small max olea)

¥ 'R.erlace, each xel by [7,\"',—(3] verdices, each joned to 15 diffecent

neiahbours of x nS.

% New 3raph s bipodi’re wth max olearee <G.
=) (Hall) con be decom[)oseol into o ma’cckinas Hi,_,M% :

* Eoch copy of x is in an eo\ae of each M;.

=> M; corresponds to a star forest, X x
where x has oleﬂree L%“,’%J < loC.
y P}
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Step I: decomgosin% G[S,L)—‘ graph with small max olea)

¥ ‘R.ePIace, each xel by e ,10] verdices, each joned Yo 15 oliffecent

nenahbours of x nS.

% New 3raph s bipodi’re wth max olearee <G.
=) (Hall) con be decom[)oseol into o ma’cckinas Hi,_,M% :

*  Each copy of x is in an edge of each M;.
=> M; corresponds to a star forest, X

where X MS deafee Lw\/'o.l < joC.

% Ahece are < 5 uncovered eolaes at x.
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Step 1: decomPosiné uncoverea edaes in G[SYu GJs,L)

1he uncovereel edaes n G[SYu G[S,L'] Span a 3raph with max dejree < -r"% .
x = (Viaing) +ke3 Can be o!ecomposeol into 45 ma&chinas My, —, Mw .

¥ May assume: the M; s have the same size (up to 31).

B ES
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S+e.1'> I: almost olec.om?os'ma G into % isomorphic amms

We almost olecomposed G wto:
x 3 Kee-forests of same size KF,, Kfe,

identical star £ovests (with components of size £ 10¢) SFy,_, P,

o 3

L =

W\a’tclnings of sawme size M, y— Ma.
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S+e1'> 1: almost olecomPosing G into % isomorphic am&s

We almost olecomposed G into:

x 2 Kee-forests of same size KF,, Kfe,
+ T idenhical star fovests (with comPonen’rs of size £ 10¢) S¥y, ., Sk
PR w\a’tchings of sawme Size Mi,_,Mn:'_:.

*  Almost o!ecomPose. each SFuM; into 5§ star forests SF,,_, SR¢ sit.
the Sﬁ,j are isomorphic.

% Eodh SF uKFSa‘.j Contains o copy of H, eshere e(H)= mt4 ool

= LN AN A DRDRE 1IN AN A Do DK

F T+l 10/12




Step II: agetting an ASD

NN AR TN AN A B
NANARERC TN NN
NN NN N A DR DG

IWANAY
AN AN N DK DK




S‘Fe.g I0: ggl'hv\g an ASD

e AN AN ADRIDR [T AN AN A DD
e AN AN ADREDE (11N AN A DD
LEANANADDB 11N A A M D
LEANANADD 1A A A MDY
AN NDRIDRE TN AN A D D
ml TN AN AKX AN AN A DD b
AN AN A AN AN A D DR+



Oge.n Prolple ms
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