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Figure 1: A process of generating 3-trees. 

Figure I illust

since they are subgraphs of the last 3-tree in Fig. 1. 

A partial k-tre
of a partial k-
are given. We

decomposition. 

3 Partitioning graphs of supp
Let G = (V, E)

Vd. Let IVj = 

assigned a pos
and is assigned
from at most o

components by 

is no less tha
a partition, w

or demand is w

is indicated by

decision probl

G into connect

~ertex whose s
"fulfillment,"

call the probl

of the partitio

::': ':'? 
;:~,:,," , ':..o"L::'~;~¥.;:::"-i~J~" (*) 

4 "~'~~~';Q-,.-~-'~~"~-.i' ' 
'1 1l~ ~~~ ~~,.::~$~'~ 

 -~ ,S･- - ;'6 9 ..., i'~~~' ' : Q 
15 6 D~] ~ ..20 ('b ) 

Figure 2: (a) Partition o
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fulfl}Iment is (2 + 4 + 3) + (5 + 6) + 3 + (4 + 6 + 7) = 40. 
The partition 
hard even for 

Moreover, the
NP-hard for g
problems on g

solve the two partition problems for trees
We first obtain the following theorems for trees. 

Theorem I The partition problem can be solved in l

Theorem 2 The

and smpplies are integers and F = min{~v~~v~t dem(v), ~

The algorithm
f(P) ~~ (1 - 

fulfillment of P and f(T) i

Theorem 3 Th
trees. 

We then obtai
problem for series-parallel graphs and partial k-trees, as foll

Theore~: 4 Th
2(k+1) 

( s n) partial k-trees, respe
for series-parallel gra.phs and p

i
 

4 Uniform partitions 

Let G = (V, E
v ~E V is ass
dalled the low

components by
the sum of we
call such an a
partition pro

find an (1, u
is defined sim

of components. 

Figures 3(a) 
circle, the we

(10. 20)-part
and the (lO, 

problem. 

The (p, l, u)
problems for 
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Figure 3: (a) S
partition problem. 

problem is str
hard for genera
algorithm for t

graphs unless P = NP. 

In this chapter
parallel graphs and partial k-trees, as follows. 

Theorem 5 ~;ot
(p, l, u)-partition problem can be solved

Theorem 6 Both( ) 
the (p, l, u)-pa

(
 

)
 

5 DistanceedgeCOloringS 

Let G = (V, E) 
denote by dist(
u and v in G. F

dist(e e ) = min{dist(u,u/),dist(u,v!)

For a given bou
dist(e, e/) ~ p
is merely an o
X~(G) of G is 
is to compute t
C6, and is of ca 1-edg~coioring with six colors cl' c._, ' ' ' , 

One can easily observe that xi (G) = 6 for the graph G in Fig
Since the edge
the ordinary e

time, respectively, for partial k-trees. 

In this chapter
following exact algorithm. 
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Figure 4: A 1-edge-coloring of a part

Theorem 7 Let

( 2fk-i)(t+1)+1Then it can be examined in time O n(a + 1)2 ' 

The number a 

of edges in G
by applying Theorem

Corollary I The g-chr

by combining 

for NP-comple
at most 2x~(G) colors in p

Theorem 8 Th
graphs. 

6 MulticOloringS 

Let each vert
the power set
sct r(u) of ~)
drdinary vert

m,ultichromat
multicoloring
in Fig. 5(a) w

X~(G) > ~)(vl) + ev(v2) + ~)(v5) = c5 as illustrat

Fig. 5(b), we ha"ve X~(G) ~ 5. Thus X~(G) = 5. 
Since the ver

is known that 

trees, triangulated graphs, pen'ect graphs, and series-pa

In this chapter, we 

Theorem 9 Th

O (nW22k+3 Iog2 W) , where n is the T~
It is easy to

be noted that
O(nW). 
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Figure 5: (a) A partial 3-tree

7 ConclusionS 

In this thesis, 
problems. We s

approach based on a tree-decomposition of G_ 
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 論文審査結果の要濤

コンピュータ
できるが,そ
と呼ばれる非
みが付いてい

 ムを与えた.本論文はこれら
 第1章は序論である.

第2章では準
 似アルゴリズムの一般的な性質を明らかにしている.

第3章では,
することが可
うな電力の流
ルゴリズム
ムを与えて
リズムを与

 ムは極めて重要な成果である.
第4章では,
連結成分に含
木に対して

 り,有馬な結果である、
第5章では,
り当てる彩色
して,最少色
ている.本章
第6章では,

個数の色を
 問題は並列タスクスケジューリン

 第7章は結論である.
以上要する
スに対して効

 展に寄与するところが少なくない.
よって,本論文は博士(情報科学)の学位論
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