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Lecture 14
● Linear Data Structures
● Stacks
● Midterm Review

○ Problem 1
○ Problem 2 

Stacks



Data Structures & Advanced Programming 2Williams College CSCI 136

Linear Data Structures
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In a Vector it is possible to add and remove entries based on an index.  Similarly, we can do 
the same thing in any array or linked list.  In other words, if there are n entries, then we can add a 
new entry in any one of n+1 indices, and remove an entry from any one of n indices. 

In some cases, it makes sense to have only one index where an entry can be added or removed.  
In other words, the add and remove methods do not have an index argument.

Although terminology isn’t always consistent in computer science, we often refer to this type of 
data structure as a linear data structure.

Linear Data Structures
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Linear interface in Linear.java.
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Adding and Removing in Different Contexts
Consider a line of people waiting.
● Where would a new element (i.e. person) be added?
● Where would an element be removed?

Consider plates on top of each other.
● Where would a new element (i.e. plate) be added?
● Where would an element be removed?

In these situations, it makes sense to restrict how entries are added and removed.
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Queues and Stacks
We will consider two different data structures called “queues” and “stacks”.
● These two terms are consistent across computer science.

We’ll guide our discussion by looking at implementations of these data structures in the 
structures package.

Queue                                                                                                                           Stack
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Stacks
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Stack
In a stack, the only element that can be accessed is the most recently added element.  
We refer to it using the acronym LIFO for Last-In First-Out.

Adding to the top of the stack is called pushing.  More generically, Linear has add.
Removing the top of the stack is called popping.  More generically, Linear has remove.
Viewing the top of the stack is sometimes called peeking.  More generically, Linear has get. 

Which plate is most easily accessible?
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Metaphors for Stacks
Consider these instances of stacking.  
What happens during push and pop?

How is a conversation stack similar to a recursive call stack?

Conversation stack.Stack of dishes.

What were we talking 
about before?
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Reversing a Sequence
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Suppose that we have a sequence of values, and we want to reverse the sequence.  
How can we do this with a stack? 

1. Push every value in the sequence onto the stack.
2. Pop every value in the stack off.

The order obtained by popping

Reversing a Sequence

Sequence A, B, C, D, E, F Push the values onto a stack

A B C D E F

A

B

C

D

E

F

ABCDEF
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Implementation in structure
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Stack interface in Stack.java.
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We could implement the Stack interface in a number of different ways.
● How would you implement Stack using an array A?  
● How would you implement Stack using a linked list?  
● How would you implement Stack using a Vector?  

Discussion: Implementing Stack

Consider the following important details.
● Array implementation: Does A[0] contain the top or bottom of the stack?   Why?

Does your array resize itself?  Why?
● Linked list implementation: Does head give the top or the bottom of the stack?  Why?  

Would you use a singly linked or doubly linked list?  Why?
● Vector implementation: Is there an advantage to using a Vector instead of an array?

Discuss these questions with your neighbor for 5 minutes.
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Implementing the Stack interface with an array in StackArray.java.
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Implementing the Stack interface with a Vector in StackVector.java.
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Implementing the Stack interface with a linked list in StackList.java.
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Midterm Review
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