CSC 464 - 01







Assignment 6
Given:  April 2, 2001






Due:  April 11, 2001

Value:  40 points

Objective:   to understand

· exhaustive search

· backtracking 

· branch and bound (breadth first and best-first)

as applied to the 0-1 knapsack problem

Please work in pencil and be conscious of the readability (i.e., size) of your work.  For problems involving numeric bounds, calculate the bound to the nearest hundredth.  For the state space trees of parts c, d, and e, please put no more than one on a page, and keep nodes on the same level literally on the same level.

   1.
Consider the following items and a knapsack with capacity 40:





item

  1
  2
  3
  4





   SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"



         profit

10
20
30
30




        weight

1
10
20
25

   a.
Show the greedy solution to the fractional knapsack problem for the above items and capacity, assuming at most 1 of each item can be selected.  Simply list the choices in order and state the final profit.  You don’t have to draw diagrams as the text does.  

b. Show the greedy solution to the 0-1 knapsack problem for the above items and capacity.  Simply list the choices in order and state the final profit. 

c. Construct the tree for the depth first search backtracking solution to the 0-1 knapsack problem for the above items and capacity.  Number each node according to the order in which it is generated, and also show its bound (value of the promising function) beneath it.  Show changes to maxprofit.  In a separate area if necessary, show the calculation of each bound by node number.  If a node has the same bound as its parent, do not repeat calculation; simply list the bound.

   d.
Construct the tree for the breadth first search branch-and-bound solution to the 0-1 knapsack problem for the above items and capacity.  Number each node according to the order in which it is generated, and also show the bound for each node beneath it.  Show changes to maxprofit.  Show the queue.  In a separate area if necessary, show the calculation of each new bound by node number.  (You don’t need to recalculate bounds found in c above.)

   e.
Construct the tree for the best first search branch-and-bound solution to the 0-1 knapsack problem for the above items and capacity.  Number each node according to the order in which it is generated, and also show the bound for each node within it.  Show changes to maxprofit.  Show the priority queue.  In a separate area if necessary, show the calculation of each new bound by node number.  (You don’t need to recalculate bounds found in c above.)

   2.
Consider the following items and a knapsack with capacity 15:





item

  1
  2
  3
  4
5





 SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"

SYMBOL 190 \f "Symbol"



         profit

20
30
35
12
3




        weight

2
5
7
3
1

Complete a through e, as in Exercise 1 above.

