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1. (1 point) What does a reference variable hold?
a. The address of the object
b. The object

c. It can hold any value


2. (3 points) What are two differences between Abstract Data Types and Interfaces?

ADTs do not belong to a specific programming language, Interfaces do.

ADTs do specify the data that they hold, Interfaces do not.

3. (5 points) When implementing an Abstract Data Type (ADT), what should you consider when writing a method such that it meets the specifications of the ADT’s operation?

You should consider two things:

1. What does the method do in the normal case?

2. What does the method do in unusual/erroneous case?

4. (3 points) Why did LinkedBag add new items to the front of the linked list?

Because it is much faster to add to the beginning of the list in a linked list.

5. (3 points) How is polymorphism useful for data structures?

It allows programmers to store objects of different, but related, classes in one container object.

Through inheritance, it allows programmers to take an already-written class that does most of what you want and extend it to add the extra feature(s) you need.

Through interfaces, it allows the programmer of a class to declare that the class provides certain methods that a data structure might require, such as sort-based data structures requiring objects have a compareTo method.

6. (5 points) What are the differences between a fixed size bag and a dynamic size bag?  Why might a programmer choose to use a fixed size bag instead of a dynamic sized bag?

A fixed bag has a limited capacity; it can't hold more than some maximum quantity.  The dynamic size bag has no capacity (or, its capacity is limited only by the memory of the computer)

A fixed size bag has a guaranteed upper limit on the amount of space used in memory.

7. (3 points) What are two examples of stacks in real life?

There are many correct answers.
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1. (1 point) What does a reference variable hold?
a. The address of the object
b. The object

c. It can hold any value

2. (3 points) What are two advantages to using generics?

1: It allows us to write a container class that can hold another class, where we (the writer of the container class) don't know what that other class will be.

2: Technically, the above is also possible by saying the other class is of type Object.  However, by using generics, Java will find certain problems as compile-time that would be missed if we use Object instead.

3. (5 points) When implementing an Abstract Data Type (ADT), what should you consider when writing a method such that it meets the specifications of the ADT’s operation?

You should consider two things:

1. What does the method do in the normal case?

2. What does the method do in unusual/erroneous case?

4. (3 points) Why did ArrayBag add new items to the end of the array?

Because it is much faster to add to the end of the array.

5. (3 points) How is inheritance useful for data structures?

It allows programmers to store objects of different, but related, classes in one container object.

Through inheritance, it allows programmers to take an already-written class that does most of what you want and extend it to add the extra feature(s) you need.

6. (5 points) What are the differences between a fixed size bag and a dynamic size bag?  Why might a programmer choose to use a dynamic sized bag instead of a fixed size bag?

A fixed bag has a limited capacity; it can't hold more than some maximum quantity.  The dynamic size bag has no capacity (or, its capacity is limited only by the memory of the computer)

A dynamic size bag allows the programmer using the bag to store as many elements as they need in there without worrying about picking a capacity large enough to accommodate any number of values without being too large to waste space.

7. (3 points) What are two examples of stacks in real life?
There are many correct answers.
