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EDGE -DISJOINT PATHS PROBLEM
GIVEN A GRAPH G AND 'se,t-eV(G) iedy, 0.

oooooooo

THE CORRESPOMDING PARS s, ¢..

@ SUPPLY GRAPH _
H DEMAND GRAPH

FIND £ EDGE-DISJOINT cmcurrs IN G+H

..........

SUCH THAT EACH OF THEM CONTAINS
EXACTLY ONE DEMAND EDGE.



BY PLAMAR DUALI2ATIOR) :

Fiup L €DGE-DistomT CUTS IN G
(DUAL OF G+H) SUCH THAT EACH OF THEM
CONTAINS EXACTLY ONE EDGE OF F

( CORRESPOMDING To H).
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G+H 15 PLANAR

EVEN IN THIS CASE THE PRORLEM
IS NP-comPLETE.
( MIDDENDORF, PFEI|FFER 293)

NECESSARY :
CUT CRITERION

dg(X) 2 dy(x) . V X < V(e)

NOT SUFFICIENT:




THEOREM (SEYMOUR *81)

WHEN G+H 1S PLANAR AND EULERIAN,
THE EDGE -DISJOINT PATHS PRORLEM
- HAS A SOLUTION I1EAND ONLY IE THE

CUT CRITERION HOLDS.
S0 Sy

8,8, 4, by

THEOREM ( KORACH, PENN ’92)

SUPPOSE G+M 1S PLANAR AND TME CUT
CRITERION HOLDS, THEN THERE 'S AT MOST
ONE DEMAND EDEE ON EACH BOUNDED
FACE OF G SO TMAT LEAVING OUT THESE
EDGES FROM M THE PROBLEM HAS A SOLUTION,

32, 53, Sy




REMARKS: A, NO DEMAND EDGE IS LEFT OuT
FROM THE INFINITE FACE OF 6.

9. IF EACM BOUNDED FACE OF 6 CONTAMIS
AT MOST ONE DEMANMD EDGRE THEN THIS
THEOREM SAYS NOTHING.

oue AIM 1S TO STRENGTHEN THE
CUT CRITERION

ay TO BE A SUFFICIENT COMDITION
FOR TME PROBLEM, |

by TO MAVE A TOR MORE FACES OF G



oy

) da@)? dy&) V¥ Xev

IS NOT SUFFICIENT A

iy dg(x)2dy@+ K ¥XZV
1S NOT BUFFICENT

- Kad

da(_!f-) - dy® =(k+)2k - (2%0+ ket) =K



THEOREM (FRANK, Sz. ’93)

IF G+H 1S PLANAR AND
| dg(x) 22-dy(x) ¥ X<V

THEN THE PROBLEM HAS A SOLUTION,

av) dg(x) 2(2-€)-ddp(x) ¥xev, g0
IS NOT SUFFICIENT




by SUPPOSE , THAT THE FACES OF 6
CONTAINING DEMAND EDGES ARE PARTIMIONE!
INTO TWO GROULPS :

Co) &) -, Ci kzo)
D‘, L DC lzo &

FOR A CUT é;"(!) LET wu(x) BE

THE MUMRER OF THOSE FALES C¢ (42/')
EROM WHICH Jg,, (¥) CONTAINS AT LEAST

ONE DEMAND EDEF.

THEOREM (FRANK, S2. ’33)
IF G4H 1S PLANAR AMD
da() 2 dy(¥) +u() VxeV

THEN 1T 1S POSCIBLE TO LEAVE OUT
AT MOST ONE DEMAND EDGE FROM
EACH FACE D,,..,Dp SUCH THAT
THE RESULTING PROBLEM HAS A
SOLUTIONM,



THEOREM : IF &+H 1S PLANAR AND
dg() 2 dy0+m(Xx) W¥XEV

THEN THE EDGE-DISIONT DATUS PROBLEM
HAS A SOLUTION.

REMARK :  d (0)2dy(0) +u(y)-2 ¥Xev
IS NOT SUFFICIENT.

OPEN PROBLEM :
da(¥) 2oy () +u(x)-4 Vxev

IS SUFFICIENT OR MOT !



