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Satisfiability, Nondeterministic constraint logic, Independent set, Clique, Vertex
cover, Set cover, Dominating set, Hitting set, Integer programming, Vertex coloring,
Edge coloring, L(2,1)-labeling, Circular coloring, Strong coloring, Graph homorphism,
Feedback arc set, Feedback vertex set, Odd cycle transversal, Shortest path,
Spanning tree, Induced forest, Induced tree, Induced bipartite subgraph, Cluster
subgraph, Steiner tree, Matching, b-matching, Degree-constrained subgraph, Subset
sum, Power supply, H-word, Constraint satisfaction
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Satisfiability, Nondeterministic constraint logic, Independent set, Clique, Vertex
cover, Set cover, Dominating set, Hitting set, Integer programming, Vertex coloring,
Edge coloring, L(2,1)-labeling, Circular coloring, Strong coloring, Graph homorphism,
Feedback arc set, Feedback vertex set, Odd cycle transversal, Shortest path,
Spanning tree, Induced forest, Induced tree, Induced bipartite subgraph, Cluster
subgraph, Steiner tree, Matching, b-matching, Degree-constrained subgraph, Subset
sum, Power supply, H-word, Constraint satisfaction
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https://www.ecei.tohoku.ac.jp/  Nishimura, N.
alg/coresurvey/  Introduction to Reconfiguration.
Algorithms 2018, 11, 52.

Web Survey on Combinatorial Reconfiguration Article
. . -
(about this survey) Introduction to Reconfiguration
Filters: Naomi Nishimura
Problems: all
Choose Problem David R. Cheriton School of Computer Scifiice, Ul ﬁ r of \Wterloo, 200 University Avenue West,
Waterloo, ON N2L 3G1, Canada; nishi@uv.lerloc - +1-9-888-4567
Authors: all check for
Choose Author Received: 13 September 2017; Accepted: 17 April 2018; Published: 19 April 2018 updates

Abstract: Reconfiguration is concerned with relationships among solutions to a problem instance,
[1] Robert A. Hearn and Erik D. Demaine, where the reconfiguration of one solution to another is a sequence of steps such that each step
PSPACE-completeness of sliding-block puzzles and other problems through the nondeterministic constr: produces an intermediate feasible solution. The solution space can be represented asa remrg‘i'gurarian
graph, where two vertices representing solutions are adjacent if one can be formed from the other in a
single step. Work in the area encompasses both structural questions (Is the reconfiguration graph
[2] Bojan Mohar, connected?) and algorithmic ones (How can one find the shortest sequence of steps between two
Kempe equivalence of colorings, solutions?) This survey discusses techniques, results, and future directions in the area.
Proceedings of a Conference in Memory of Claude Berge, Graph Theory in Paris, pp. 287-297, 2006. (L

model of computation,
Theoretical Computer Science 343(1-2), pp. 72-96, 2005. (LINK)

Satisfiability, Nondeterministic constraint logic, Independent set, Clique, Vertex |
cover, Set cover, Dominating set, Hitting set, Integer programming, Vertex coloring,

Edge coloring, L(2,1)-labeling, Circular coloring, Strong coloring, Graph homorphism, ..
Feedback arc set, Feedback vertex set, Odd cycle transversal, Shortest path, o
Spanning tree, Induced forest, Induced tree, Induced bipartite subgraph, Cluster
subgraph, Steiner tree, Matching, b-matching, Degree-constrained subgraph, Subset

sum, Power supply, H-word, Constraint satisfaction


https://www.ecei.tohoku.ac.jp/alg/coresurvey/
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boolean

x(1), x(2), x(3), x(4

solution space
not(x(1) & x(2)) & not(x(1) & x(3)) &
not(x(2) & x(4)) & not(x(2) & x(4))

start space
x(1) =1 x(2) =0 x(3) =0 x(4) =1

goal space

x(2) & (x(1) + x(3) + x(4) == 1)
reconf rule

x(1) =1, x(2) =0 > x(1) =0, x(2) =1
x(1) =0, x(2) =1 ->x(1) =1, x(2) =0

VILN—HIRRTE B

SN S EE 17
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boolean

x(1), x(2), x(3), x(4

solution space
not(x(1) & x(2)) & not(x(1) & x(3)) &
not(x(2) & x(4)) & not(x(2) & x(4))

start space
x(1) =1 x(2) =0 x(3) =0 x(4) =1

goal space

x(2) & (x(1) + x(3) + x(4) == 1)

./program samplel.col --sptree --stfile=samplel.dat --st
Input graph file parsed. # of vertices = 5, # of edges = 6 reconf rule

s1245 x(1) =1, x(2)
t1346 x(1) =0, x(2)
Solution space ZDD construction start “ \

Solution space ZDD construction end \/ )L/\ — h\iggﬁg—c:\ % %
Start searching a reconfiguration seauence from s to t | G

Step 1 time = 0.000083, si:

Step 2 time = 0.000072, si: \/ )L/\“_ I \/9 > %Eﬁ%%n

0 -> x(1)
1 -> x(1)

1
0

t found
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boolean

x(1), x(2), x(3), x(4

solution space
not(x(1) & x(2)) & not(x(1) & x(3)) &
not(x(2) & x(4)) & not(x(2) & x(4))

start space
x(1) =1 x(2) =0 x(3) =0 x(4) =1

goal space

x(2) & (x(1) + x(3) + x(4) == 1)

./program samplel.col --sptree --stfile=samplel.dat --st
Input graph file parsed. # of vertices = 5, # of edges = 6 reconf rule

s1245 x(1) =1, x(2)
t1346 x(1) =0, x(2)
Solution space ZDD construction start “ \

Solution space ZDD construction end \/ )L/\ — h\iggﬁg—c:\ % %
Start searching a reconfiguration seauence from s to t | G

Step 1 time = 0.000083, si:

Step 2 time = 0.000072, si: \/ )L/\“_ I \/9 > %Eﬁ%%n

0 -> x(1)
1 -> x(1)

1
0

t found
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R = 1-U\ERE OO Space ey & oy

not(x(2) & x(4)) & not(x(2) & x(4))

start space
x(1) =1 x(2) =0 x(3) =0 x(4) =1

goal space

x(2) & (x(1) + x(3) + x(4) == 1)

./program samplel.col --sptree --stfile=samplel.dat --st
Input graph file parsed. # of vertices = 5, # of edges = 6 reconf rule

s1245 x(1) =1, x(2)
t1346 x(1) =0, x(2)
Solution space ZDD construction start

A\ \ 9
Solution space ZDD construction end \/ )L/\ — h\iggﬁg—c:\ % 5
Start searching a reconfiguration seauence from s to t | G

0 -> x(1)
1 -> x(1)

1
0

t found
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\ boolean
:::l- Ij 7{) x(1), x(2), x(3), x(4)
— =) solution space
ﬁg (o Tt_ L\ FI:EIF,_E\ not(x(1) & x(2)) & not(x(1) & x(3)) &

not(x(2) & x(4)) & not(x(2) & x(4))

start space
x(1) =1 x(2) =0 x(3) =0 x(4) =1

goal space
x(2) & (x(1) + x(3) + x(4) == 1)

reconf rule
1, x(2)
0, x(2)

./program samplel.col --sptree --stfile=samplel.dat --st

Input graph file parsed. # of vertices = 5, # of edges = 6
s1245 x(1)
t1346 x(1)
Solution space ZDD construction start

A\
Solution space ZDD construction end \/ )L/\ — h‘iEgﬁg Z\\ % 5
Start searching a reconfiguration seauence from s to t
Step 1 time = 0.000083, si: \\ ~ —] \_I__— -E
*h —
0.000072, si: /)L/ / / IZIE UN=T-T=]

0 -> x(1)
1 -> x(1)

2, x(2)
» x(2)

Step 2 time
t found
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reconfillion

- graphillion + combinatorial reconfiguration
- graphillion TS OWEIgeL G 9D I 7 7B %=,
ZREHE 35 ehHaldEe
« 5D 3. graphillion L BETHES ZLIET
= 78U\ (graphillion ZBFICIE L -8MDS 1 TS V)
 FERAICHIEFE

https://github.com/junkawahara/reconfillion-kari
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https://github.com/junkawahara/reconfillion-kari

reconfillion D{ELVA

5457 (universe) #:RTE

>>> vertices = [1, 2, 3, 4, 5, 6, 7, 8, 9]
>>> edges = [(1, 2), (1, 4, (2, 3), (2, 5,
>>> (3, 6), (4, 5, 4, 7H, (5, 6),

>>> (5, 8), (6, 9, (7, 8), (8, 9]

>>> setset.set_universe(vertices)

TARTORIUIES

>>> 1ss = reconf.get_independent_setset(vertices, edges)




reconfillion DfELVA
Bis. EIEMTES

>>> s = {2, 4, 6}
>>>t = {1, 6, 8}
BiE5% 1Ok 3B

>>> seq = reconf.get_reconf_seq(s, t, iss)

B1%5% print

>>> for x 1n seq:
>>> print(x)




reconfillion D{ELVA

BR5|%E 1 D3KRDB (token-addition-removal E57JL)

>>> seq = reconf.get_reconf_seq(s, t, iss, method="tar', k=2)




reconfillion D{ELVA

Y=a7I)LED5|H

- get_reconf_seq_ts(s, t, search_space, edges)
« sH5 t AD search_space I TDERZF|ZKDH S

- edges TEE LT-EXHDER DHATEE (token sliding)
« s, tId setset

* returns E#% (list of sets)

- get_longest_seq(s, search_space, method, k)
« s h'5 search_space I THD&E DERIZKDH S
* s |& setset or GraphSet
- method, k DEI{EII get_reconf_seq &R L
* returns E#&% (list of sets)
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* ZDD (zero-suppressed decision diagram) [Minato 1993]

AR M L TRE
R ZDD

<
, 4}, {1, 3}, {3, 6}, {2, 5,6, 7},
1.2,5,7}12, 3, 6},
6,711, 4}, {1.5, 6},
6},{1 2}, {1, 6, 7},

,{1,3,4,5, 6},{1 3},
{3’ 6’ 7}’ {3’ 4’ 7}) {1}’
71,12, 5, 7}, {2, 6},
{1,5,7,13,5,7},11,2,6,7},{2,3,5,6, 7}, (
3}, {
5

 outen N suten)

(2,5},12, 3, 4,6}, 0, {2, 3}, {1, 6}, {1,2, 4},
(2,3,5,7),12,3,6,7},(3,5,6,7}, L, 5,6},
{31,12,6,7},13,4},12,4,6, 7}, {1, 2, 3, 4},
{2’ 3’ 5}’ {1’ 2’ 3’ 6’ 7}’ {1’ 2’ 3’ 4’ 6}’ {5’ 7}’
{5}’ {2’ 5’ 6’ 7}’ {1’ 3’ 4’ 6}’ {1’ 2’ 5’ 6}’

{2,3,4,5,6},{3,4,5,6},{3,4, 71, {1, 5, 7}, 0 1
{3,4,5,7}

J
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/DD 7L —LTJ—JTTETBCL

. MRZM%EIDD TREBHS
s ™ ERNRICTES

- BIER DR - FIERDERMHE
< EAGR T DIEE L IIINDEE
* EE@'GD ‘IL\*D

DHEETHEETE B8P I 7 7&E

WIES. VV—0, EEHE. [HEREE. KA. F. 2K, 2K

TPl A, BEIFRER. a1 F—K. /XX, NSILF2VINZR,

AL NSILb2BA DL, RYFT. BENYYF VI, k-IEHI
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