
CS375 Small Assignment 8 Solutions

Due Oct 25th 10PM ET

In class we considered the maximal independent set problem in a path: in this problem, we’re given
values v1, ..., vn and must choose the subset of these values of maximal combined value such that we don’t
choose two consecutive indices. First, argue that the following recurrence is accurate: let Opt[i] denote
the optimal combined value from the values vi, ..., vn; then Opt[i] = max (vi +Opt[i+ 2],Opt[i+ 1]) for
i < n− 1 and Opt[n] = max(vn, 0) and Opt[n− 1] = max(vn−1,Opt[n]).

Solution: This formula is inherently the same as the one from class, just going from right to left instead
of left to right (on an array arranged horizontally, anyway).

Now that we have the recursive formula, we want to build an array that stores the values. One of the
two algorithms works, the other does not. Which is which and why?

A = new array o f l ength n + 1
A[ n ] = max(vn , 0)
A[ n=1] = max(vn−1 , A[ n ] )
f o r i in range (n=2, 0 , =1):

A[ i ] = max(vi + A[ i + 2 ] ,
A[ i + 1 ] )

A = new array o f l ength n + 1
A[ n ] = max(vn , 0)
A[ n=1] = max(vn−1 , A[ n ] )
f o r i in range (1 , n = 1 ) :

A[ i ] = max(vi + A[ i + 2 ] ,
A[ i + 1 ] )

Solution: The one on the left is correct. Let’s look at the one on the right first; consider the following two
lines:

f o r i in range (1 , n = 1 ) :
A[ i ] = max(vi + A[ i + 2 ] ,

A[ i + 1 ] )

This is filling the array in from left to right, ie small indices first, but the formula is dependent on larger
indexed entries for correctness; these values haven’t actually been determined yet! So our algorithm won’t
calculate things correctly.

The one on the left builds it from right to left, ie large indices first. Because our formula relies on larger
indices of the array, they will have already been computed; that is, both A[i+1] and A[i+2] are computed
before A[i].
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