
Terminology ,

say
a path decomposition 8 = { Pio - -

, Pa } of D

is perfect decomposition it 181 = ex (D)

Basic strategy

① VD can decompose D= DA v DE

q r
acyclic Eulerian

② ex (Da) = ex (D) e-CDE) -0

③ DA has a perfect decomposition
- repeatedly remove maximal path
- excess goes down by 1 each time
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Conclusion : D= P u De with IPK ex (D)

=P u E ← decompose DE
into cycles

Fundamental idea : absorb cycles in e
with paths in P .
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To make this work D= P u e

- choose P carefully
- choose E carefully
- carefully assign pans from P to cycles in e

for absorption
- Mane use of other terms of absorption

To choose E
,
we use

Tnm_ (Kniermin , Larcher,
Malinsscn,

Noever 2021)

Evey Eulerian digraph can be decomposed into

Olnkgn) cycles .

Constraint :
Must here 1812 let

181 = excD) must he larger than let
"f
olnlcgn)

ex/Dn,p)~~fpFp)n% z
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Properties d- random digraphs .

D.~ Dn ,p

①excv ) / or pTFpÑ for most ✓ Whp

set t=p-p5n

set At = Ev : exch > t }

A- = { v : exile - t }

11-+1=11--1 _~In and NIATUA -1 small
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For each vertex v
, pick

set dredges Pr

it VE At take Pu to be at edges from ✓ toA-

VEA
- Attar

ensure all Pv disjoint

set Pabs = Y Pu D
'

v
Hare ex (D)= lpabs / + ex (D) Pabs )
D= Pabsv D ' = Pabs U DI UDE'

= Pabs U Po V E

lpabsupo I = ex (D) .

let = Ocnlcgn)



D= Pov Pabsue let Olnlcgnj

Split E = es v en v en t trippin
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Pabs -_ Ps u Pm u Pc equal

Long cycles RUEL >

Fig
crossingexternal

configuration configuration

For any CEEL
can find Pio Pz ER

so that C
,
P, ,Pz is an external or

crossing configuration .

So can write cupiu PE R
'

v R
'

Can we repeat for every ce ee ?
Yes !



- at any stage , Hal used
I Zulcgn

paths from PL
.

- number of available paths in Pc incident
to ce ee is

ICI t - 2h logn = loco nlogn

t
t - Znlcgn

= 998ulegn

- may choices . ⇒ see desired configuration .

- can P , , Pu arbitrarily greedily .

Open problems
Tum > PI n

- "3 ⇒ Dnp has a

perfect decamp

None random setting

Q : Is it true that 7C s.t.it/exW)1zcV-vc-VID)
then D has a perfect

decomposition .


