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Q1.	
  	
  	
  

a. Apply the bottom-up dynamic programming algorithm to the following instance 
of the knapsack problem: 

Exercises 8.2
1. a. Apply the bottom-up dynamic programming algorithm to the following
instance of the knapsack problem:

item weight value
1 3 $25
2 2 $20
3 1 $15
4 4 $40
5 5 $50

> capacity Z = 6=

b. How many di�erent optimal subsets does the instance of part (a) have?

c. In general, how can we use the table generated by the dynamic pro-
gramming algorithm to tell whether there is more than one optimal subset
for the knapsack problem’s instance?

2. a. Write pseudocode of the bottom-up dynamic programming algorithm
for the knapsack problem.

b. Write pseudocode of the algorithm that finds the composition of an
optimal subset from the table generated by the bottom-up dynamic pro-
gramming algorithm for the knapsack problem.

3. For the bottom-up dynamic programming algorithm for the knapsack
problem, prove that

a. its time e!ciency is in �(qZ )=

b. its space e!ciency is in �(qZ ).

c. the time needed to find the composition of an optimal subset from
a filled dynamic programming table is in R(q)=

4. a. True or false: A sequence of values in a row of the dynamic program-
ming table for the knapsack problem is always nondecreasing.

b. True or false: A sequence of values in a column of the dynamic pro-
gramming table for the knapsack problem is always nondecreasing?

5. Design a dynamic programming algorithm for the version of the knapsack
problem in which there are unlimited quantities of copies for each of the
q item kinds given. Indicate the time e!ciency of the algorithm.

6. Apply the memory function method to the instance of the knapsack prob-
lem given in Problem 1. Indicate the entries of the dynamic programming
table that are (i) never computed by the memory function method on this
instance, (ii) retrieved without a recomputation.
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b. How many different optimal subsets does the instance of part (a) have? 

c. In general, how can we use the table generated by the dynamic programming 
algorithm to tell whether there is more than one optimal subset for the knapsack 
problem’s instance? 

Hint:	
  

a. Use formulas (8.6)—(8.7) to fill in the appropriate table, as is done for another 
instance of the problem in the section. ��� 

b.—c. What would the equality of the two terms in  

   max{F(i−1;j); vi +F(i−1;j−wi)}  

mean? 

	
  

 

 



Q2.	
  	
  

a.	
  Write pseudo code of the bottom-up dynamic programming algorithm for the 
knapsack problem. 

b. Write pseudo code of the algorithm that finds the composition of an optimal 
subset from the table generated by the bottom-up dynamic programming algorithm 
for the knapsack problem. 

	
  
Hint:	
  
	
  

a.	
  Write pseudo code to fill the table in Fig. 8.4 (say, row by row) by using 
���formulas (8.6)—(8.7).  

b.	
  An algorithm for identifying an optimal subset is outlined in the section via an 
example.  

	
  

 


