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Ancestral sequence reconstruction (ASR) is a well-known problem in molecular evolution. The problem of the parsimonial 
reconstruction of ancestral states for the given tree with the given states of its leaves (the most parsimonious assignment of 

the labels of internal nodes for a fixed tree topology) is a well studied problem. The problem presented in this study is inspired by 
ASR but it is based on simpler model. Instead of considering leaf-associated sequences we take into account only their lengths. The 
problem may be called as ancestral gene length reconstruction (AGLR). In other words, AGLR is a problem of finding an optimal 
labeling which minimizes the total 'length' sum of the edges, the minimum sum problem where both a tree and non-negative 
integers associated with corresponding leaves of the tree are the input. In this study we contribute two dynamic-programming 
based algorithms: a pseudo-polynomial algorithm to solve the max sum problem on trees for a monotonically increasing cost 
function, and a linear algorithm to solve max sum problem on binary trees for the Manhattan cost function s(v,w) = |π(v)-π(w)|.
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