oooo oo

goodoggd

1 ODOOO

000000000000000000000000
0000000000000000000000000
0000000000000000000000000
000000000000000000000000
0000000000000000000000000
00000000 (2000000000000000
000 [,000 ,000000000L, 00 I, 00
000000000000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000

2 0O0OoOobOobooobo

0000000000 DOO0O0ODOHearn O Demaine
000000000 2000000000 DOGO
oo0ooooool, 000 [0 GOOOoOooood
00, 0000000 00Odboooo0L, 00000
gogboopoboooboobobooobboobbooon
ggbuogbogbboobuogbooboobogo
goboobooobooboobooboboobooo
gobooboogbbooboobooboboobooboon
obOo [, 000 ,OO00000o0ob0ooboobo
gobooooboooboobobooobooon

= =

-

010000000000 O0DOoobDoOooD

goooobooooooobbobooouoooobo
0 PSPACECOOUODDO 2[000000000OODO

goodooggod
Jooououon
u

J00odooddddd

[ O

oDooooo 48166234 [0 [
oooo 00 00 00

0000000000 PSPACEOOOOOO [3]00
gogbobogbooboboobooboobboon
goboobooobooobooboobobooobooo
gobooboooooobooboobboobobooo
0000000 [1jo0oo0oo0ooooooooo
000 cactus tree [5] 00O clique tree [4] DO OO
gobooo0obooboboobobooobooon
gooobooooobbobooooobobooon
goooobbooooogoooobbbooooogoooo
gobgubobbooooooboboboooaoo
O caterpillartree DO OO0 OO0OD0OO0OOOOOO
0000000000000 0000oOoD [p|oo0
gooobooboobboobooboobboon
00000000O000O00oO0ooO0ooooOooDOn] o
goobobboooooooobbbooooogoooo
gobogobgoobog
ggboodgbogboboobooboobboobad
ooboouooboooobooboobbooobooo
gobooboogbboobooboobooobobooo
gobooooboooobogn

3 goooogo

0000000000000 000000O0t=|T|
ggog

oo0oooo0:0T7T0O0roooooo Iso0 Lo
oO0O0.T0OO00OODOOOOQ0O Is00 00
goboobogboobooobooboogb
ooooooog

gobooboooboobooboobobooboo
gooobobooogooobbobooooooooboo
gogogboobooboboobooboobboon
gobobobobooboboboboboooooooog
CO000o0ooooooooooOoooooooooocd
gobogobooboooooboooo

O0o00d0ooo Ccooooooooooooood



0000000000000o0oOoooO0OOO0O0ODDODOO00000000oooO (oo o)

[,000000000°(000000000) 0
00 I} (10D000D00000)000 12200
0000o00O00O0)0ooood
000000000 (000000000) 0
00 [} (10D00000000)000 I2 (200
000000000)000000

I} 00000000 [} 00000000000
0ooooooo
I2000000000000000000000
oooooog

[} 000000000000000000000
0o0ooooo

00 Coooooooocooooooooood
gogood

o0 1. 00bobobobobobobobooobooo
O0doooo cooooooogocoooood

ogd

Z fels, It; C)

ecE(T)
000000o0ooOoooooOf(,I;C)00 end
Oo0oooooooooooooccoooooood
oooooobooobooon

4 ODOOO0OO0OOO

gobogooboobboobooobobooboboo

mgneeg(T)fe(Is,It;C)

00oDoooo0pDOoo0oDoDOooo codoog nOO
gdboooboooooooooobooboooooo
000 Tooopooooooooooooooooo
0Joooono C*xoooooooooooooooon
> eepry fls, [;C*) 000000000

00ooo0ooooooo dp(v,C,) DOODOOODOO
v TO00000O00C, 0v000000000O0O
ogoooooood

dp(v,Cy) := IrgIDGEEZ(Tv)fe(IS,It;C’)
00000000007, 0v000000000O0cC”
00000000000 C, 0000000000
0000 dp(,-) 0000000 OOOODOODODOO
ggdooooooad

000000 C,00((w000)2) 000000
000000000 O(M?) 00000000 dp(,-)
0000000000000000000000000
0000

00 2. 000000000000000000000
0000000000000000000000000
00000 O(R?) 0000000

00000000000000000000000
000000000000000000000000 1
000000000000 O(r) 0000000000
000 100000000000000000000
000000000 100000000000000
000000000000000000000 000
0000000000000000000000
000000000000000 O(n-n?-m) 00
000000m 000000000000 Demaine O
0000 m=0(x?) 0000000 1000000
0oooo

o0 3. 00b0b0obuobuobobooboooooog
00000000 00000000000 O(»°) 00
googood

goon

[1] E. D. Demaine, M. L. Demaine, E. Fox-Epstein,
D. A. Hoang, T. Ito, H. Ono, Y. Otachi, R. Uehara
and T. Yamada: Linear-time algorithm for sliding to-
kens on trees. Theoretical Computer Science 600, pp.
132-142, 2015.

2] R. A. Hearn and E. D. Demaine: PSPACE-
completeness of sliding-block puzzles and other prob-
lems through the nondeterministic constraint logic
model of computation. Theoretical Computer Science
343, pp. 72-96, 2005.

[3] R. A. Hearn and E. D. Demaine: Games, Puzzles, and
Computation. A K Peters, 2009.

[4] D. A. Hoang, E. Fox-Epstein and R. Uehara: Sliding
token on block graphs. in Proc. WALCOM 2017, pp.
460-471, 2017.

[5] D. A. Hoang and R. Uehara: Sliding tokens on a cac-
tus. in Proc. ISAAC 2016, pp. 37:1-37:26, 2016.

[6] T. Yamada and R. Uehara: Shortest reconfiguration
of sliding tokens on a caterpillar. in Proc. WALCOM
2016, pp. 236-248, 2016.



