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Abstract

 

　　In the computational biology and taxonomy, to construct phylogenetic

tree is an important problem. A phylogenetic tree can represent the

relationship

and histories for a set of species and helpful for biologists to observe

existent

species. One of popular model is ultrametric tree, and it assumed the

evolution

rate is constant. UPGMA is one of well-known ultrametric tree algorithm.

However, UPGMA is a heuristic algorithm, and it can not guarantee the

constructed tree is minimum size. To construct minimum ultrametric tree

(MUT)

has been shown to be an NP-hard problem. In this paper, we propose an

efficient

parallel branch-and-bound algorithm with 3-Point Relationship (3PR) to

reduce

the construction time dramatically. 3PR is a relationship between a

distance

matrix and the constructed phylogenetic tree. The main concept is for any

two

species closed to each other in a distance matrix should be also closed to

each

other in the constructed phylogenetic tree. We use this property to mark

the

branching path with lower priority or higher, then we move the lower

ranked

branching path to delay bound pool instead of remove it to ensure the

optimal



solution can be found. The experimental results show that our parallel

algorithm

can save the computing time and it also shows that parallel algorithm with

3PR

can save about 25% of computing time in average.

 

Keyword：phylogenetic tree, minimum ultrametric tree, parallel branch-and-

bound algorithm, 3-point relationship, 4-point relationship.


