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VLSI

The edge-disjoint paths problem is a problem of connecting given pairs of
vertices by edge-disjoint paths, which is motivated by applications in VLSI design and
transportation networks. This problem is also theoretically interesting, because it was solved by
using graph minor theory, which is a profound theory in discrete mathematics. In this study, we show

efficient algorithms for the edge-disjoint paths problem and its related problems by using a
certain kind of duality in the problems.



Robertson and Seymour

@

1980

20

(2

3)

(4)

®

2 ©(r*2 log r)
r

Robertson, Seymour, and Thomas

1994

2 O(r5)



VLSI

ACM Transactions on Algorithms
"An improved

approximation algorithm for the
edge-disjoint paths problem  with
congestion two"
1 2
1/2
3/7
INFOCOM ?

Max-flow min-cut theorem and faster
algorithms in a circular disk failure model”

2012
Neumayer

European Journal of
Operational Research
" Improved max-flow min-cut
algorithms in a circular disk failure model
with application to a road network”

Journal of Combinatorial Theory,
Series B

"Edge-disjoint odd cycles in
4-edge-connected graphs" 4
4
4
"Packing edge-disjoint odd Eulerian

subgraphs through prescribed vertices in
4-edge-connected graphs™ SIAM Journal
on Discrete Mathematics



25

N. Kakimura, K. Kawarabayashi, and
Y. Kobayashi: Packing edge-disjoint
odd Eulerian subgraphs through
prescribed vertices in 4-edge-connected
graphs, SIAM Journal on Discrete
Mathematics, to appear.

Y. Kobayashi and S. Toyooka: Finding a
shortest non-zero path in group-labeled
graphs via permanent computation,

Algorithmica, 77 (2017), pp. 1128--1142.

K. Kawarabayashi and Y. Kobayashi:
An improved approximation algorithm
for the edge-disjoint paths problem
with congestion two, ACM
Transactions on Algorithms, 13 (2016),
Article 5.

K. Béreczi, T. Kiraly, and Y. Kobayashi:
Covering intersecting bi-set families
under matroid constraints, SIAM
Journal on Discrete Mathematics, 30
(2016), pp. 1758--1774.

K. Kawarabayashi and Y. Kobayashi:
Edge-disjoint odd cycles in
4-edge-connected graphs, Journal of
Combinatorial Theory, Series B, 119
(2016), pp. 12--27.

K. Otsuki, Y. Kobayashi, and K.
Murota: Improved max-flow min-cut
algorithms in a circular disk failure
model with application to a road
network,  European Journal of
Operational Research, 248 (2016), pp.
396--403.

A. Bernath, Y. Kobayashi, and Tatsuya
Matsuoka: The generalized terminal
backup problem, SIAM Journal on
Discrete Mathematics, 29 (2015), pp.
1764--1782.

K. Ishihara and Y. Kobayashi: Routing
algorithms under mutual interference
constraints, Journal of the Operations
Research Society of Japan, 58 (2015),
pp. 209--222.

Y. Kobayashi: The complexity of
minimizing the difference of two M#A
-convex set functions, Operations
Research Letters, 43 (2015), pp.
573--574.

10.

11.

12.

13.

14.

15.

16.

17.

18.

K. Kawarabayashi and Y. Kobayashi:
The edge-disjoint paths problem in
Eulerian graphs and 4-edge-connected
graphs, Combinatorica, 35 (2015), pp.
477--495.

H. Flier, Y. Kobayashi, M. Mihaldk, A.
Schobel, P. Widmayer, and A. Zych:
Selecting vertex disjoint paths in plane
graphs, Networks, 66 (2015), pp.
136--144.

A. Kawamura and Y. Kobayashi: Fence
patrolling by mobile agents with
distinct speeds, Distributed Computing,
28 (2015), pp. 147--154.

Y. Kawase, Y. Kobayashi, and Y.
Yamaguchi: Finding a path in

group-labeled graphs with two labels
forbidden, Proceedings of the 42nd
International Colloquium on Automata,
Languages, and Programming (ICALP
2015), 2015, pp. 797--809.

T. Ito, N. Kakimura, N. Kamiyama, Y.
Kobayashi, and Y. Okamoto:
Minimum-cost b-edge dominating sets
on trees, Proceedings of the 25th
International Symposium on
Algorithms and Computation (ISAAC
2014), LNCS 8889, 2014, pp. 195--207.

K. Kawarabayashi, Y. Kobayashi, and
S. Kreutzer: An excluded half-integral
grid theorem for digraphs and the
directed disjoint paths problem,
Proceedings of the 46th ACM
Symposium on Theory of Computing
(STOC 2014), 2014, pp. 70--78.

Y. Kobayashi and K. Otsuki: Max-flow
min-cut theorem and faster algorithms
in a circular disk failure model,
Proceedings of the 33rd Annual IEEE
International Conference on Computer
Communications (INFOCOM 2014),
2014, pp. 1635--1643.

A. Bernath and Y. Kobayashi: The
generalized terminal backup problem,
Proceedings of the 25th Annual
ACM-SIAM Symposium on Discrete
Algorithms (SODA 2014), 2014, pp.
1678--1686.

Y. Kobayashi: Triangle-free
2-matchings and M-concave functions




19.

20.

21.

22.

23.

24.

25.

on jump systems, Discrete Applied
Mathematics, 175 (2014), pp. 35--42.

R. Fujita, Y. Kobayashi, and K.
Makino: Robust matchings and

matroid intersections, SIAM Journal

on Discrete Mathematics, 27 (2013), pp.

1234--1256.

K. Kawarabayashi and Y. Kobayashi:
An O(og n)-approximation algorithm
for the edge-disjoint paths problem in
Eulerian  planar  graphs, ACM
Transactions on Algorithms, 9 (2013),
Article 16.

K. Kawarabayashi and Y. Kobayashi:
All-or-nothing multicommodity flow
problem with bounded fractionality in
planar graphs, Proceedings of the 54th
Annual IEEE Symposium on
Foundations of Computer Science
(FOCS 2013), 2013, pp. 187--196.

A. Kawamura and Y. Kobayashi: Fence
patrolling by mobile agents with
distinct speeds, Proceedings of the 23rd
International Symposium on
Algorithms and Computation (ISAAC
2012), LNCS 7676, 2012, pp. 598--608.

Y. Kobayashi, K. Murota, and R.
Weismantel: Cone superadditivity of
discrete convex functions,
Mathematical Programming, Series A,
135 (2012), pp. 25--44.

K. Kawarabayashi and Y. Kobayashi:
Fixed-parameter tractability for the
subset feedback set problem and the
S-cycle packing problem, Journal of
Combinatorial Theory, Series B, 102
(2012), pp. 1020--1034.

Y. Kobayashi, J. Szabé, and K.
Takazawa: A proof of Cunningham's
conjecture on restricted subgraphs and
jump systems, Journal of
Combinatorial Theory, Series B, 102
(2012), pp. 948--966.

12

K. Bérczi and Y. Kobayashi: The
directed disjoint shortest paths
problem, Southern Italian Workshop
on Algorithms and Graphs 2016,

Puglia, Italy, September 2016.

Y. Kobayashi and K. Takazawa:
Randomized strategies for cardinality
robustness in the knapsack problem,
The 13th Meeting on Analytic
Algorithmics and Combinatorics
(ANALCO 2016), Arlington, USA,
January 2016.

N. Kakimura, K. Kawarabayashi, and
Y. Kobayashi: Packing edge-disjoint
odd S-cycles in 4-edge-connected
graphs, SIAM Conference on Discrete
Mathematics 2014, Minneapolis, USA,
June 2014.

Y. Kobayashi and K. Otsuki: Max-flow
min-cut theorem and faster algorithms
in a circular disk failure model, The
33rd Annual IEEE International
Conference on Computer
Communications (INFOCOM 2014),
Toronto, Canada, May 2014.

A. Bernath and Y. Kobayashi: The
generalized terminal backup problem,
The 25th  Annual ACM-SIAM
Symposium on Discrete Algorithms
(SODA 2014), Portland, USA, January
2014.

K. Kawarabayashi and Y. Kobayashi:
All-or-nothing multicommodity flow
problem with bounded fractionality in
planar graphs, The 54th Annual IEEE
Symposium on  Foundations  of
Computer Science (FOCS 2013),
Berkeley, USA, October 2013.

K. Kawarabayashi and Y. Kobayashi:
Linear min-max relation between the
treewidth of H-minor-free graphs and
its largest grid minor, The Asian
Mathematical Conference 2013 (AMC
2013), Busan, Korea, July 2013.

Y. Kobayashi: Triangle-free
2-matchings and M-concave functions
on  jump systems, The 8th
Hungarian-Japanese Symposium on
Discrete ~ Mathematics and  Its
Applications, Veszprem, Hungary, June
2013.

Y. Kobayashi and Xin Yin: An
algorithm for finding a maximum
t-matching excluding complete partite
subgraphs, The 21st International
Symposium on Mathematical



10.

11.

12.

o

@

®

*

Programming (ISMP 2012), Berlin,
Germany, August 2012.

woo ,
, 2015 3

- Max-flow min-cut theorem and

faster algorithms in a circular disk

failure model, JST ERATO

Summer 2014,
2014 8
, 2012 7
KOBAYASHI, Yusuke
40581591



