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submodular flow:

Def . (Crossing family)
Def :(crossing submodular)

Ref : Let D = /V, A) be a digraph ,

and f : 2- >R be crossing submod
,
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P : = [XGRA: XISTIN -XISTU) [fIv) FUEE] .

Thm : The submodular flow is box-TDI
_

时 :
max w

S. t.
XISTIVI) -X(SU)) :FIUS FUEE

ae? Ne ? be FEGA

winEDrfIr) +Ebeße -Ines

se . [ Yr - 2 Yu + Be-Xe = We FEEA

U : eEStIU) U.ezSIv)

Y ,

a
, B 30

Choose optimaly5 minimizing[Y/N/N1 .

claim : The support [U : >03 is cross-free

claim : Constraint matrix restricted to variables in the support is T

y x & ⑫N,
ㄹ ーI I

=>Laminar.



Equivalence of submodular flow & Polymatoid intersection.
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Hardness of packing Common bases.

D (Sparse paring matroid) : Let H= (E, 3) beanU-Uniform hypergraph, st.

FF ,
FREE satisfies (FINFUZr2. Let B = (E) /E. Then,

& forms bases of a matroid
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Ae
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where E := SF : /FAPTF) FIST; IFA) odd

A 2 disjoint common bases ofM, 1 Mr

↓ FEE ,
define Mr : sparse paring , hypergraph (E , EF)
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