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Problem is to calcuate value of
dy, m defined by
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. BP(i,7,i,5")

if 5/ = 4 then
return BP(i, 3,7, 7) by writing the
vertical path in O(i' — i+ 1) time

if i/ =4 then
return BP(z, j,%,5") by writing the
horizontal path in O(j' —j+ 1) time

Celseifii =741

return BP(i,j,1,j) by running
the DAG algorithm in O(j' — j + 1)
time

. else

Run Mid(i, 7,1+ 1,7")
to find (u,v) with u = VEZ/J
return BP(i,j,u,v) BP(u,v,i,j")

L
vli,j/

Mid(i, 5,1, 7") returns
a vertex (u,v) on some
max cost path between
(R and (I with

u=|
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if 7/

. else

. BP(i,7,i,5")
if 5/

= 4 then

return BP(i, 3,7, 7) by writing the
verticle path in O(¢' — i+ 1) time

= ¢ then

return BP(i,j,1,7") by writing the
horizontal path in O(j' —j+ 1) time
ifi =i+1

return BP(i,j,1,j") by running

the DAG algorithm in O(j' — j + 1)
time

. else

Run Mid(i, 7,1+ 1,7")
to find (u,v) with u = VEZ/J
return BP(i,j,u,v) BP(u,v,i,j")

It Mid(z, 7,4, j") uses
Perim(Box(i, j,7,7")
space then
BP(i,j,1,7") also uses
Perim(Box(t, 7,1, j")
space.

It Mid(z, 7,4, 7") uses
Area(Box(i, 7,7, 7")
time then
BP(i,j,1,j") also uses
Area(Box(t,7,1',7")
time



Mid(i, j,1,7") returns a vertex (u,t) on some max cost
path between v; ; and vy j» with u = | =2 |,

Let G’ be the induced subgraph of G containing all of the
{’l}s,t‘iSSS’I]’, ]StSJ,}

Let (G1 be induced subgraph of G’ containing all vs; with s < w.
Let di)t be the cost of a max cost path from v; ; to vs ¢ in Gy.

Using the same approach used for the LCS algorithm we can

walk down row by row calculating di’* (i.e., the entire s row's
values) from d;_, ,. This uses O(Area(Box(i,j,i,j")) time
and O(Pemm(Boa:(z 7,4, 7")) space.

When finished, we have stored (only) all of the values d,}h*



Mid(i, j,1,7") returns a vertex (u,t) on some max cost
path between v; ; and vy j» with u = | =2 |,

Let G’ be the induced subgraph of G containing all of the
{Us,t‘iSSS’U,, ]StSJ,}

Let GY be induced subgraph of G’ containing all v, with s < u
and all edges reversed.

Let d?, be the cost of a max cost path from v,, ,,, to vs; in Gb.
S,t 9 ’ 2

Using the same approach used for the LCS algorithm we can
walk up row by row calculating dgj* (i.e., the entire s row'’s
values) from d, .. This uses O(Area(Box(i,j,i,j")) time
and O(Pemm(Box(z 7,4, 7")) space.

When finished, we have stored (only) all of the values dz, ,



For every j <t < j', d, , +d; , is the cost of max cost path
from v; ; to vy 5+ passing through v, +. Since a max cost
path from v; ; to vy ;» must pass through at least one node

Uy.+ the value
max (di,t + di,t)

t

is the cost of a max-cost path from from v; ; to vy /. If ¢/
s the index ¢ at which the maximum occurs then all our
procedure needs to do is return the node (u,t’).

This last step only used O (j' — j + 1) time and
O (3’ —j+ 1) space so the entire procedure for
Mid(i, 3,7, 7") only used O(Area(Box(t,7,1',3")) time
and O(Perim(Box(i,j,i,7")) space and we are done.



