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Abstract / Usefulness / Reliability

Abstract
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« About reconfiguration of one solution to another. She represented the solution space as a
reconfiguration graph and summarize the research so far from both structural points and
algorithmic ones.

Usefulness

« INFTOBREICEATAMEICOWTHENTHY ., =BLLTUL

« Comprehensive so easy to look up the research about reconfiguration
Reliability
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« Plenty of research referred
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1. Introduction

B / Reconfiguration

transformation between states or configurations
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2. Specifying and Analyzing Reconfiguration Graphs

Sliding-block puzzles (15-puzzle)

« EITRIEEME . RAIILDREE
feasible solution: each arrangement of the tiles
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reconfiguration step:
movement of a single tile into an adjacent hole
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View as a graph problem
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feasible solution: Placement of
distinctly labeled tokens
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reconfiguration step:

moving a token to the
uncovered vertex from one of
its neighbors



2. Specifying and Analyzing Reconfiguration Graphs

FZE R REME reachability
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Possible?
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2. Specifying and Analyzing Reconfiguration Graphs

B connectivity
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2. Specifying and Analyzing Reconfiguration Graphs

A2 Z 8 shortest transformation
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2. Specifying and Analyzing Reconfiguration Graphs

1558 D =B bounded reconfiguration
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2. Specifying and Analyzing Reconfiguration Graphs

EEDORXTEITOBBED X T v 7R
a bound on the number of steps
for any pair of arrangements
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2.1. Defining Feasible Solutions and Adjacency

Token Sliding (TS)
ATy 7 BITA>Th =0 ERTAF
step: sliding of a token along an edge

Token Jumping (T)J)
ATy 7 i AICEhLT b= BT
step: moving a token

Token Addition / Removal (TAR)
ATy 7 JBERZIMABHEY BERLH
step: a token to be either added or removed
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2.1. Defining Feasible Solutions and Adjacency

1B S 7B & Vertex Cover Reconfiguration
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placing a bound on the size of a solution (right)
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2.2. Defining Problems

HITE ¢ B% 7 7 7 Reconfiguration Graph

TBS : E1TA]BERR vertex: feasible solution
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corresponding feasible solutions are adjacent — two vertices are joined
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Main Focus
BZYT 7 7 D2EDEI/IRADNFETDAIDNEINARET HI &
determine the existence of paths between solutions in the reconfiguration graph

New Direction
BiZEREOREIZEE T % & optimization variant
HIZ . S oN/=@EHh o2 ZEr gL mEREZ KD 5
goal: to find an optimal solution reachable from a given solution



2.2. Defining Problems
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3. Tools for Proving the Complexity of Reachability
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3. Tools for Proving the Complexity of Reachability
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4. Analysis Using Graph Classes for INDEPENDENT SE
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4. Analysis Using Graph Classes for INDEPENDEN

tractability D= 5%
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5. Parameterized Complexity (Independent Set and Vertex Cover)

. <Parameterized Complexity> ;
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fixed-parameter tractable (FPT) 7 : BEDf (p)n®D T T 2 15 5
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Parameterized ComplexitylZE B L 7)1k
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5. Parameterized Complexity (Independent Set and Vertex Cover)
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5. Parameterized Complexity (Independent Set and Vertex Cover)
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6. Connectivity and Diameter for k-COLORING
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6.1. k-COLORING RECONFIGURATION
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6.1. k-COLORING RECONFIGURATION

IO X LR

AG) 1 77 7GDRRARE
col(G) 1 77 7CDERBDEDT 77 DERNRED I HLEmADEH D

« REUCEBDH BT 7 7 ClEEZEREERAEIL
* A(G) Sk - 2058 ICEHEE THITS
« k> 4D DAG) =k —1DGEITIRTEERETREIT 5
« k=3N"2AG) =3DHFEIZ2RAEFE THEIT S
« parameterized complexity(ZEd L T
o« KHITNT A= N/z& T, FEARMERMBAIZETE/NT X — X Ttractable
« lFBRIDRE
c | DA T/RT A= NT=BFIZW[1]-hard

« k=A(G) + 1D 2AG) = 1H2col(G) = A(G) — 1DEF, FERIAE/ XX & B DT 2 MEIF 2R
i5fE CHELT 5



6.2. Variants of Coloring
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/. Other Structural Problems
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8. Shortest Transformation
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9. Labels and Colors on Tokens (15/CX)L@MD:E(C,
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9.1. Generalizing the 15-Puzzle
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9.2. Placing Tokens on All Vertices
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10. Further Research Directions
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