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— Ryuhei Uehara and Yushi Uno: Laminar Structure of
Ptolemaic Graphs with Applications, Discrete Applied
Mathematics, accepted, 2008.

— Yoshihiro Takahara, Sachio Teramoto, and Ryuhei

Uehara: Longest Path Problems on Ptolemaic Graphs,

IEICE Transactions, E91-D, No. 2, pp. 170-177, 2008.

— Ryuhei Uehara and Yushi Uno: On Computing
Longest Paths in Small Graph Classes, International
Journal of Foundations of Computer Science, 18(5),
pp.911-930, 2007.
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< Bandwidth
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Ryuhei Uehara: Bandwidth of Bipartite Permutation Graphs, 19th
Annual International Symposium on Algorithms and

Computation (ISAAC 2008), Lecture Notes in Computer
Science Vol. 5369, pp. 825-836, 2008/12.

< Cutwidth
- J50%GELIEEFICENG L DLAYIShDH
Pinar Heggernes, Daniel Lokshtanov, Rodica Mihai, and Charis

Papadopoulos: Cutwidth of split graphs, threshold graphs, and
proper interval graphs, WG 2008, LNCS, Springer. 2009.
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« 752 G=(V,E) @ Layout &I V DJERE
I o (v, Vy ..y V) DEES
* Layout o @ bandwidth bw( o)
s max; {ii— j|I{v.v,}eE}

* Graph G=(V,E) ® bandwidth bw(G)

<2 5 min_{bw(o)}
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» Layout o @ cutwidth cw( o)
2 max, {{v,, v, }e E|i<k < j}

* Graph G=(V,E) O cutwidth cw(G)

<2 s min_{cw(o)}
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Bandwidth of
Bipartite Permutation Graphs

Ryuhei UEHARA
uehara@jaist.ac.jp
http://www.jaist.ac.jp/~uehara

Bandwidth &l&...

» Graph G=(V,E) ® bw(G)

<« min, max, {Ji- j|[{v,,v,}e E}
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Bandwidth &l&...

* Graph G=(V,E) @ bw(G)

<2 min, max, {i- j|[{v,v,}< E}

« bw(G)ZRH BRI ..
- NP5E£[RE[Papadimitriou 1976] even for...
« trees of max degree=3[Garey, Graham, Johnson,
Knuth 1978]
« caterpillars with hair length at most 3

« caterpillars with at most o ir attached to every
vertex in the body

3BT LT X Ls...many papers.
« Exact 7 L1 X Ls....O(10")—0(5") (2008)
cJS5O%HIRTBL...




* bw(G)Z& R AR E

Band(G): bw(G)& &t H 3 SR Inf. Proc. Let.
(OB (OE =l k-0 S, Tan| o(n?log n), but it uses [Spro4] as subroutine.

W) ERDHBIZIE
O(n x min{ log n, bw(G) } X log bw(G))E¥RE __|

Band

Inf & Cop Open: bw(G)ZE#RHZT7ILTUX L

- UTDI3] maocan

« XRYS
[Kratsch 1987][Mahesh, Rangan, Srinivasan 1991]

[Kleitman, Vohra 1990][S rague 1994]
SIAM J. of Comput. SIAM J. of Comput.
O(bw( ) X n) for given bw(G O(n log n) for given bw(G

« chain graph [Kloks, Kratsch Maller 1998]
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757 G= ‘E) @ proper int completion F &[&.
ECF T G'=(V,F) A proper interval graph 1245+ M

G=(V,E) ® minimum prop. int. comp. F &l&. G @ p.i.c.
MDHFT G M maximum clique size AR/MEZED

FBL... bw(G) = (max. clique size of min. p.i.c of G) -1
[Kaplan, Shamir 1996]
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Classes and New

k-Band(G): O(n x min{ log n, bw(G) })EFRs
Band(G): O(n x min{ log n, bw(G)} X log bw(G)) &l

Open: bw(G)ZE#ERHZHT7ILTUX L
« k-Band(G)ZO(n) B sl

« (Band(G)ZO(n X log bw(G))EFs)
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Catalogue of Algorithms...

1. Algorithm for an interval graph
(Outline)

2. Algorithm for a threshold graph
3. Algorithm for a chain graph

4. Algorithm for a bipartite permutation
graph (Outline)

1. Alg. for an interval graph
(Outline)
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2. Algorithm for a threshold
graph
Threshold graph &(%...?
— G=(V,E) A Threshold graph ¢
AEH w(-), BEL, s.t. {uv}EE iff w(u)+w(v)=t

- EREBVLAIGESHTETSE. HB1ITHLTR
DRERFEERD:

w(v, ) +w(y,) <t
W(Y) +W(v,,) 2t

F—tt11 == =xmEii

2. Algorithm for a threshold
graph

________ {v]<vz<v3<«~<v‘,]<vI

Vo <V <o <V <Viy
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@ max. clique DIEHIE
Vo VY] &M OERIOD clique DR TR
v mOERIFECHITET
o WREEM7ILITUL
1. form=1.2,...1do
o BROBRBOHAX =m1 DEEDERDBRBOY A X1
o ERIDBEBEOYAZX =m1DEEDEQDBRBDOYAX+1 &
RV, [SBVTEHSh Scligued KEWN
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3. Algorithm for a chain graph

« Chain graph: 2#84'57G=(X,Y,E) T, RDXEXK

GlEE AL
RERREHFD
T 57B80H??

+ Def: G, ® G TUTOEEZ clique I:L,T:«’s%
£ X K Yo Yoo Yo HM = [N(R)) ¢ e

[KKM98] > O(n2log n) 7 )L X L
Foreachi=12,....n

G, =ML T bw(G) ZRHD
min bw(G) % 1.

[%E 2] (Kloks, Kratsch, Muller 1998)
1) & G RIS 7THD,
(2) bW(G) =min; bw(G) &%2%,

2. Algorithm for a threshold
graph

Threshold graph: TEREBWA LB STITET
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3. Algorithm for a chain graph

Chain graph: 2884 57G=(X,Y,E)T. X, Y A&
DOEBEFBT-F LSICIEFF T2 LN TES:

N() = N(x, ;) = = N(X) = N(x)(=Y)
N(Y,) € N(Y,y) € < N(y,) € N(y,)(= X)

LROXERBERFD.LHEAS:

—t Yo

Yot

Helly property] &Y. G DRMRIRIZHT,
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3. Algorit
Def: G; © G TUTNEA% clique IZLzHD
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—t Y,
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2D® Threshold Graph
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[Note] Z (clique, R D clique &

prornzemew for a chain graph

N o 2-20) Threshold Graph
° ZEWEEL0

2. max{ZEfldmax.clique, FRMD max. clique,

H{AID max. clique} Z&/IMET S
EQARLEQREHETS .

2. G, ® min. max. clique AMR/NEB %
i A DI TOW(G)-1%H 7 '

. GOHHEIFEEBICNS
o F&YIE max. clique of
Left, Center, Right
DENEHEEFICEETS XA K

O(n) time & space

4. Alg. for a bip. perm. graph
(Outline)

e Permutation graph:
—  G=(V,E) with V={1,2,...,n} A% permutation graph
© H5 permutation o s.t. {i,j}€E iff (i-)( o (i)- o (j))<0
- ROXEETIHNEHETS:
DOR®®
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<  Bipartite permutation graph: Bipartite N Permutation
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4. Alg. for a bip. perm. graph
(Outline)

«  Bipartite permutation graph: Bipartite N Permutation
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«  Chain graph: 2884 57G=(X,Y,E) T, ROXERBEH
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Bipartite permutation graph & Z 5 £ FIZHBEL TLI &, E LT
chain graphs (2 GZ % [Brandstadt, Lozin 2003][Uehara, Valiente 2007]

4. Alg. for a bip. perm. graph
(Outline)

«  Bipartite permutation graph: Bipartite N Permutation

Nel B

— Bipartite permutation graph G=(X,Y,E) [C2L T
o Vyi={Xo} leftmost A TE &
c Vis{vldiev) =i}
* Gi=GViUViul=G(V U Vi, E)

Thm:
G=(V;,Vi.y,E) [ chain graph.

4. Alg. for a bip. perm. graph
(Outline)
«  k-Band(G)I=xd AR M7 ILTUX L

Input: G=(X,Y,E), k
Output: (Minimum) proper interval completion of G
supporting bw(G) =k if it exists
1. XUYZ#EV,V, ..V, I258%3
2. Foreachi=0,1,2,.., mdo
chain graph G, IS LT “Z£® clique” & “thR D clique” % k IZBALT
A #EAEBRY pack LTz completion #4£%
—  BPTHEREESTD bw(G)>k
- “%)Ed)clique"!i 50 H5F TIZPLRFS>TNS... RN SELMANER

- REFTHEALEIH bw(G) Sk OFEES5Z B,
CHETERBOTI=v I TRIBM7 LT X LELTRETEE,

k-partite &L T
f(k) poly(n) ?

Bandwidth Problem
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Band %
EERITEN? L.

Threshold

o] -

» Exact Algorithm for {these|general} graphs
- 0(10" (R2F) — O(5") (WG 2008)




Cutwidth Problem

The cutwidth problem:
+ Bandwidth [SBI 3 2U T DHERDTI=vI%
Ryuhei Uehara: Bandwidth of Bipartite Permutation Graphs, 19th
Annual International Symposium on Algorithms and Computation
(ISAAC 2008), Lecture Notes in Computer Science Vol. 5369, pp.
825-836, 2008/12.
o LT ORI O#ER(Cutwidth)[SBRAT52EMNTEES...?
Pinar Heggernes, Daniel Lokshtanov, Rodica Mihai, and Charis
Papadopoulos: Cutwidth of split graphs, threshold graphs, and
proper interval graphs, WG 2008, LNCS, Springer. 2009.

Exact Algorithm for some graph classes
— Bandwidth ® O(5") BRI 7 LT X L& F?




