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present linear-time algorithms for findine an optimal path cover on bipartite permu- 
tation graphs and block graphs. The path cover problem finds applications in 
establishing ring protocois. code optimization, and mapping parallel programs to 
parallel architectures [4]. 

2. Bipartite permutation graphs 

In this section, we assume that the given graph G=(S, T, E) is a bipartite permuta- 
tion graph [6], where 3. Tare :he partite sets of the graph G. 

Detinition 2.1. A sirvi~g ei.de;.rriq of the vertices or a bipartite ~rnph G=iJ. T,E) 
consists of an ordering uf S and >n ordering of Tsuch that lor all Is. r I. 13'. t'I in E. s es' 
and t >I' imply that Is.r').~~'.t~:E. 

Lemma 2.2 Gpinrrid et .11. 911. Lur G =IS. T. El be a biptrri;~~, graph. Tlzrr! tire 
fi~ll~~rn-i~z~g .sriiter~rnits on? eili~iucle~ir: 

(I) G is n bip'ir~it~~ per~r?t#rtitfor~ g~t~pl~. 
12) Tllrrc 1.5 o .sii.iliig ar.[Ii,i.;rry ofurrri~e.~ ofG. 

1.1. Oprii,i~il pr~ih cove? i,! brparfiii p@I.lMlIII?:II)lI gi.0p1i.s 

Definition 2.3. Let G be ;l bip;iriire prrmutation graph. .A path cover iPk.PL. ... . P,) 
on G is said to be ri~~rliqur~u,s ii ~t jatistiss the Following t7xo conditions: 

I I) If s IS thr oni? vertex in P 2nd if s'c < r", then s' and .s" beiong ro direrent 

(2) If st is an edge in P, and s'i is 3x1 edge in P,, where iij and .s<s'. then rcr'. 

Lemma 2.1. Let G hc (I hipirrtitr perrrz~rrariorr yrapil. Tllell thrreevisrs ri conrigrrorrs przth 
curerfor G ~chii.li is uprirtlcil. 

Proof. We will convert an arbitrary optimal path cover P into a contiguous optimal 
path cover as follows: We consider the two conditions in Definition 2.3 separately. 

(1) Let s',s,s" be the vertices not satisfying condition 1. Without loss of generality, 
assume that s',sr' are closest to s from the right and left in the ordering of S in some 
path P, of P. Let s'-I-s" be the subpath of P,. From Definition 2.1, t is adjacent to s. 
Connect t with s and remove the connection between t and s" in the path cover. By 
repeating this procedure, we get an optimal path cover satisfying condition 1. 

(2) Let sr and s't'. respectively. be the edges in P, and Pj of P, not satisfying 
condition 2. From Detinition 3.1. we know that sl' and s't are in E. Remove the edges 
st and s'r'from the path cover and replace them with st' and st. We get two new paths 
P; and P,' which cover the same ~srtices as PI and P,. By repeating this (or all pairs of 












