Dynamic Programming Worksheet

Name:

1. For W =7, solve the following instance of the 0/1 knapsack problem:

v 11213145
w; | 11322
v 1121326

Ot

Use the following table:
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Optimal knapsack (Which items do you take?):



2. Consider computing the matrix product A; A; A3A4AsAg, where the size of each matrix is given below.

Determine a full parenthesization that minimizes the number of operations requires to ﬁl 2(5) x i’g
compute this product. Show all your computations. In each table cell, specify cost|k, A2 1 5XX 5
where k led to the cheapest cost. 3
A4 5x 10
Optimal parenthesization: A Ay Ay Ay As Ag ﬁ‘r’ ;8 i 5(5)
6
1 2 3 4 5! 6
1 15750 | 1 | | | |
2 0 | | | |
3 0 | | |
4 0 | |
5 0 |
6 0
MJ1,2] = 30%35%15=15750 (k =1 is only choice. M2, 3], etc. are similar.)
k=1 n T =
M[1,3] = mzn{ (k = 2) i T _
o (k=2) T T -
M[2,4] = mzn{ (k= 3) i T _
B (k=3) + + =
M[3,5] = mzn{ (k= 4) " 4 _
B . (k=4) + + =
M[4,6] = mzn{ (k= 5) i T _
(k=1) + + =
M[1,4] = min{ (k=2) + + =
(k=3) + + =
(k=2) + + =
M[2,5] = min{ (k=3) + + =
(k=4) + + =
(k=3) + + =
MI[3,6] = min{ (k=4) + + =
(k=5) + + =
(k=1) + + =
. . (k=2) + + =
MJ[1,5] = min (k=3) N 4 _
(k=2) + + =
) =3) + ¥ -
M[2,6] = min (k= 4) N 4 _
(k=5) + + =
(k=1) + + =
(k=2) + + =
M[1,6] = min{ (k=3) + + =
(k=4) + + =




