FINAL EXAM STUDY GUIDE 

COMP 121 --  DATA STRUCTURES AND ALGORITHMS

SPRING 2001

The questions on the final exam will be a subset of these questions.  Details (numbers) may be changed, but the general questions will be the same.  Feel free to work together to answer these questions.

1.
The first day of class, I mentioned three recurring themes of the course:

· Data Structure Design (and Algorithm Choice)

· Evaluation (How well did your choice meet your goals?)

· Reusability

We learned about and evaluated data structures and algorithms nearly every class period, so I hope the first two themes were obvious.  What about the third theme?  Describe at least one part of the class in which we touched on reusability.  (1-2 sentences)

2.
Consider the following ADTs:

· Binary Search Tree

· General Tree

· Hash Table

· Stack

· Graph

· Priority Queue

· Disjoint Set

· Queue

For each scenario below, tell which of the above ADTs  you would use to solve the problem.  You may not use all of the given ADTs, and you may use some more than once.  There may be more than one correct answer, so clearly justify your choice.  (1-2 sentences each)

a.
You are an aspiring chef, and you want to write a program to organize all of your recipes.  You want to be able to insert, delete, and search for recipes.
b.
You have been living in the Australian Outback for the last 15 years.  You recently came to the states to meet your extended family.  You want to write a program to keep track of all your aunts, uncles, and cousins, and their relationship to you.
c.
You are a general in the army.  You classify your troops based on rank (private, lieutenant, etc.)  Usually you want each classification to be treated differently (privates have different jobs than lieutenants, etc.).  However, sometimes you want several classifications to be treated the same  (privates and lieutenants are both invited to play pool next Friday).  

d.
You want to write a program that keeps track of your "to-do" list.  You want to be able to input tasks and their priorities and the program should tell you which job on your list is most pressing.

e.
You are about to graduate from college and want to write a program to keep track of your friends' contact information.  You should be able to enter a friend's name, phone, and address.  You should be able to search for a friend based on her name, and you also want to be able to print out an alphabetical listing of everyone.
f.
You are going trick-or-treating this Halloween and you want to write a program to plan your path around the neighborhood.  Your program will keep track of all of the houses you at which you want to stop and how much candy each house will probably give you.  You want to know which path will give you the most candy.
g.
You want to write a program to keep track of all of your computer science books.  You want to be able to insert books into your system, and then search for books to find their location.
h.
You are a terribly mean boss, and you want to write a program to keep track of everyone based upon their perceived value to the company.  Your program should keep track of everyone and when they were hired.  Then, when it is time to fire someone, your program should display they person who was most recently hired.
3a.
If a graph is dense, is it better to use an adjacency list or an adjacency matrix?  Explain your answer.  (1-2 sentences)
b.
If you are writing a hash table, and you know your TableSize can be much larger than the amount of data you are hashing without fear of running out of memory, would it be better to use open addressing or separate chaining (assume a "good" hash function)?  Explain your answer.  (1-2 sentences)
c.
If you are writing a stack, and know that the amount of data on the stack will always be approximately constant, is it better to use an array implementation or a linked-list implementation?  (1-2 sentences)

4.
Answer either part a or part b.

a.
Suppose you want to create a program to search for an individual person.  Each entry in the program is a struct containing information about that person.  Let TableSize = 73.  Write a hash function that will (approximately) evenly distribute people (taken from the average U.S. population).  
b.
Let TableSize = 256.  Write a hash function that will (approximately) evenly distribute colors over this table.

5.
Consider the following pseudocode:


class Flower


{  private:



int num_leaves;



int num_petals;



char *scientific_name;

 
    public:



<some more stuff here>


};

Then, somewhere in your code you declare:


Flower rose1;


Flower rose2;


Flower gardenia;


Eventually, the following values are set:


rose1:



num_leaves = 3;



num_petals = 30;



scientific_name = "rosaceae"; //wild rose


gardenia:



num_leaves = 5;



num_petals = 15;



scientific_name = "jasminoides";
a.
Suppose you wrote:


rose2 = rose1;

If you did not have assignment overloaded, draw a diagram showing what would happen.

b.
Then, you changed the num_leaves of rose2 to 5.

If you did not have assignment overloaded, draw a diagram showing what would happen.

c.
Then, suppose you changed the scientific name of rose2 to 

"Oenothera caespitosa"  //evening primrose
If you did not have assignment overloaded, draw a diagram showing what would happen.

d.
Describe at least two times a copy constructor is called.

6.
Suppose I want to fly to San Diego.  They have a wild-animal park there, and I would really like to see the baby animals.


The following is a list of flight paths:


Origin


Destination

Cost


Raleigh-Durham
Miami-Dade

$200


Raleigh-Durham
Charlotte

$100


Raleigh-Durham
Indianapolis

$150


Charlotte

Miami-Dade

$150


Charlotte

Indianapolis

$100


Charlotte

San Diego

$500


Charlotte

Los Angeles

$300


Miami-Dade

San Diego

$400


Miami-Dade

Indianapolis

$100


Indianapolis

San Diego

$300


Indianapolis

Los Angeles

$200


Los Angeles

San Diego

$200


Using Dijkstra's algorithm, determine the cheapest flight path from Raleigh-Durham to San Diego.  Note:  It is not sufficient to just write the answer.  I want to see the derivation.

7.
Briefly describe a simple application in which you would use inheritance.  Make sure you clearly identify your base and derived classes.  (4-5 sentences)

8.
Consider the following tree:
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a.
Print the nodes using a breadth-first search.  (Go from left to right.)

b.
Print the nodes using a depth-first search.  (Go from left to right.)

c.
Write recursive pseudocode implementing depth-first search.

9.
Suppose you are tired of all the pollution resulting from automobiles, and you want to build a train system for commuters at the lowest possible cost.


The following is a list of train tracks:  (Note:  Tracks are bidirectional; your graph should be undirected.)


Origin


Destination

Cost

First St.


Second St.

$50


Second St.

Third St.

$100


First St.


Third St.

$20


First St.


Fourth  St.

$200


Third St.

Fourth St.

$20


Third St.

Main St.

$70


Main St.

Walnut St.

$20


First St.


Walnut St.

$100


Walnut St.

Elm St.


$100





Using Kruskal's algorithm, construct the minimum spanning tree for this graph. Note:  It is not sufficient to just write the answer.  I want to see the derivation.

10.
Suppose I am creating an airplane reservation system.  I have the following classes:

· Passenger

· Flight

· Plane_Types

· Schedule

Each class is broken up into .cpp (the implementation) and .h (the header) files.  So, you will have: 

· passenger.cpp/passenger.h

· flight.cpp/flight.h

· plane_types.cpp/plane_types.h

· schedule.cpp/schedule.h

· driver.cpp (this is the main driver that runs the program) 

Your driver includes the following lines of code:

#include "schedule.h"

#include "plane_types.h"

In addition, you know a Schedule consists of many Flight objects and a Flight consists 

of many Passenger objects.
a.
Write a makefile for compiling this application.  Your executable should be called plane

b.
Describe two reasons to separate your implementation from your declarations.  (3-4 sentences)

11.
Suppose you want to color each state in the U.S. using only six different colors:  red, pink, blue, green, black, and orange. (I'm not sure it's possible.)  No two states that border each other can have the same color. 

For example:







a.
Since you know there are exactly 50 states, you decide to store information in an array.  Each cell in the array will store information about a particular state.  Think about the information do you need to know about each state.  Write a struct which will contain the information.

b.
Write pseudocode for a greedy algorithm which attempts to find a solution to this problem.
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