CPSC 320 Problem Set 8 solutions 9 December 2009

1. Let F[i, X] be the value of the most valuable combination of items of weight at most X from
items 1,2,...,i. The optimal solution to obtain value F[i, X] either (1) includes item i (if it
fits) and an optimal solution using items 1,2,...,7 — 1 with knapsack capacity X —w;, or (2)
excludes item ¢ and is an optimal solution using items 1,2,...,7 — 1 with knapsack capacity
X.

Fli.X] {ma‘x{F[i — 1L, X —w4uv, Fli—1,X]} if w, <X
F[i —1,X] otherwise

F[0, X] = 0 for integers X between 0 and W. Fi,0] = 0 for integers ¢ between 0 and n.

Knapsack(vy, ..., Un, Wi, ..., wy, W)
for X :=0to W F[0,X]:=0
for i := 0 ton F[i,0] :=0
fori:=1ton
for X :=0to W
F[i, X]:= F[i — 1, X]
if w, < X and F[i, X] < F[i —1,X —w;| + v; then
Fli,X] =F[i—1,X —w] + v
X =W
fori:=ntol
if F'[i, X] > F[i — 1, X] then
print i
X::X—wi

2. For i < j, let Ali,j] be the length of a longest palindromic subsequence of X[i...j]. If
X[i] = X[j] then such a palindromic subsequence is X|[i] followed by a longest palindromic
subsequence of X[i 4+ 1...j — 1] followed by X[j]. If X[i] # X[j] then such a palindromic
subsequence is either a longest palindromic subsequence of X[i + 1...j] or of X[i...j — 1]
since both X[i] and X[j] cannot contribute. For i < j,

gy~ AL =12 if X[i] = X[j]
& max{A[i + 1, j], Afi,7 — 1]} otherwise

Ali,i] =1 for all i between 1 and n. Afi,i — 1] = 0 for all  between 2 and n.

PalindromicSubseq(X[1...n])
fori:=1ton Ali,i] =1
for i :=2ton Ali,i —1] :=
ford:=1ton—1

fori:=1ton—d
Jj=1i+d
if X[i] = X[j] then A[i,j] := Ali+ 1,7 — 1]+ 2
else A[i, j] :== max{A[i + 1, 7], Ali,7 — 1]}
return A[l, n]
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