Introduction to Data Structures CS206 Spring 2008

Lab 7A: Low-Level Implementation of Linked Lists

You should do either Lab 7A or 7B; you do not need to do both.

For Lab 7A, check out the linked_list project files, and implement a linked_list class
that provides O(1) operations for inserting an element at the head of a list, finding the head ele-
ment, and obtaining a list of all the remaining elements. You are to create one shared vector
(Python “list”) that contains all the links for all lists that are created with your class. This will
allow you to explore both linked lists and more fundamental questions of how memory is man-
aged on computers.

The specific requirements for this lab are:

Provide an implementation for the linked_list class, as described above — each indi-
vidual list should be represented by one field that is simply an integer giving the index
into a vector containing all the list elements for all lists. You could call this list something
like memory_pool, since it is in many ways analagous to the way all computer memory is
organized. See the section about list implementation in Miller and Ranum’s book, to guide
your implementation.

You may choose whatever collection of constructors, accessors, and mutators you like, as
long as you provide enough to actually use the class. For example, it should be possible to
change our original class Set to use your list, rather than a Python list, to store values.
There are axioms and a test suite for one set of names that could be used for the list
abstraction; if you use different names or provide additional operations, you should
provide an appropriate test suite and axioms.

You should provide all the functions that we usually associate with a class, including
equality testing (==), a deep copy operation if appropriate, an abstraction function
(__repr__), and a representation invariant. If parts of the representation invariant cannot
be tested easily in Python, you are welcome to list them as comments (as we did with
some post-conditions in CS105).

In addition, you should provide a function that finds the number of free elements in your
memory_pool.

You should provide comments before each method, giving its complexity.

OPTIONAL (extra credit): Provide a system for allowing elements that are no longer
needed in any list to be re-used when later lists are created. There is no need for axioms
for such a system (since it should never affect the result of any program), but provide a
test and good instructions in how to use your system.

When these are done, add a detailed README. txt file discussing the use of your class. In par-
ticular, do you support the functional paradigm, the imperative paradigm, or both? If you have
list mutator operations, then under what conditions is a deepcopy required? Also provide a
README-DESIGN. txt file or a comment giving an overview of the basic idea of how your class
works. Use Team->Commit to hand in your work as well as to make backups also at each signifi-
cant milestone.



