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Assignment 7      Due: 29.10.2019 
 

 

1.  

a) Describe an implementation of the positional list method  by using only methods in the 

set {  }. 
 

b) Use stacks to evaluate the following expression and show the content of the stack after 
execution of each operation.  “2 ^ 7 + 3 * 5 – 2 ≤ 9 * 6 / 4 + 7” 

 

2. Suppose you are allowed to use only stacks as data structures. How can you implement a queue 

efficiently with two stacks? 

Show that by writing pseudocode implementation for all methods in our Queue ADT.  

 

3. Suppose you have a stack S containing  elements and a queue Q that is initially empty. Describe 

how you can use Q to scan S to see if it contains a certain element x, with the additional constraint 

that your algorithm must return the elements back to S in their original order. You may only use S, 

Q, and a constant number of other primitive variables. 

 

4. Suppose you have a deque D containing the numbers (2,3,4,5,6,7), in this order. Suppose further that 

you have an initially empty stack S. Give a code fragment that uses only D and S (and no other 

variables) and results in D storing the elements in the order (2,3,5,4,6,7). Note that 5 and 4 swapped places. 

 

5. Write a non-recursive Java method for printing all permutations of the numbers {1,2, ..., n} 

Hint: use an explicit stack 
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6. Write a non-recursive Java method for printing all possible subsets of an n-element set T 

Hint: use a stack and a queue 

 
 

7. An array is sparse if most of its entries are null. A list  can be used to implement such an array , 

efficiently. In particular, for each non-null cell , we can store a pair in , where  is the 

element stored at . This approach allows us to represent  using storage, where  is the 

number of non-null entries in .  

Describe and analyze efficient ways of performing the methods of the list ADT on such a 

representation. . 

 

8. To better model a FIFO queue in which entries may be deleted before reaching the front (resembling 

someone leaving the queue before being served), design a LinkedPositionalQueue class that 

supports the complete queue ADT, yet with  returning a position instance and support 

for a new method, , that removes the element associated with position  from the queue. 

You may use the adapter design pattern, using a LinkedPositionalList as your storage. 

You should have red about the simple adapter design pattern in [G] Section 6.1.3 

 

9. Describe how to implement a method  for a positional list that returns an iterator 

that reports only those elements having odd index in the list. 

 

10. Did you watch the course (part 3)? How many challenges did you solve?  

 

  

https://drive.google.com/file/d/1zHm29UAOHR_40aIWBFBf6H5yYe6rOrjh/view?usp=sharing
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BONUS:  

1. Alice has three array-based stacks, A, B, and C, such that A has capacity 100, B has capacity 5, and C 

has capacity 3. Initially, A is full, and B and C are empty.  

Unfortunately, the person who programmed the class for these stacks made the push and pop 

methods private. The only method Alice can use is a static method, , which transfers (by 

iteratively applying the private pop and push methods) elements from stack S to stack T until either 

S becomes empty or T becomes full. So, for example, starting from our initial configuration and 

performing  results in A now holding 97 elements and C holding 3. 

Describe a sequence of  operations that starts from the initial configuration and results in B 

holding 4 elements at the end. 

 

2. Suppose that the success of your start-up depends on your efficient implementation of a particular 

algorithm, you figured out that to do so you need to have an unbounded array data structure with a 

worst-case constant execution time for  operations. How will you 

design such a data structure? Discuss that as if the instructor is your team leader and you need to 

present your unambiguous solution to him. You can suppose that the allocation of memory in the 

language you use in O(1)  

Hint: you can store the elements in more than one array. You might need to start moving elements to 

a larger array well before a small array is full. 

 


