CS 3 (Ryan)
Summer 2001
Homework assignment 10


Goals

This assignment will give you more practice with recursion and with functions for manipulating lists. 

Miscellaneous information

Read the description of the number-spelling project on page 233 in Simply Scheme. Do this assignment with your lab partner(s). Split the functions among your partnership any way you want, and be prepared to describe how and why you split the assignment up the way you did.

All partnership members will be expected to know about all exercises. Bring a disk with your solutions on it to lab.
Exercise 1

Complete the number spelling program on page 233 of Simply Scheme. Your completed program should correctly spell every positive integer with at most 36 digits. A listing of the existing program appears on the opposite side of this page and online; change the program as little as possible.

Exercise 2

Suppose that a database of employees is represented as a non​empty Scheme list. Each element of the data base list is itself a four-element list in the following format:

(employee-name job-title date-appointed salary)

The name is a two-element list, whose first element is a last name and whose last element is a first name. The job title is a word. The date appointed is a three-element list containing the month name, day, and year in the format used in homework assignment 4. The salary is an integer. Here’s a sample database (the numbers are made-up).

(((potatohead mister) actor (july 1 2000) 40000)

 ((lightyear buzz) actor (july 1 1990) 100000)

 ((riviera nick) doctor (january 31 1992) 50000)

 ((epstein juan) student (august 30 1978) 10000)

 ((barbarino vinnie) student (august 31 1978) 10000) )

The functions for this exercise will be most easily tested if definitions are provided for several sample databases, e.g.

     (define database1 

'(((potatohead mister) actor (july 1 1995) 40000)

  ((lightyear buzz) actor (july 1 1995) 100000)

  ((riviera nick) doctor (january 31 1992) 50000)

  ((epstein juan) student (august 30 1978) 10000)

        ((barbarino vinnie) student (august 31 1978) 10000) ) )

a.
Write two versions of the function job-data that takes a name and a data base as arguments and returns a list consisting of the title, the date appointed, and the salary of the named employee. For example, if database1 has been defined as above, evaluation of

(job-data '(lightyear buzz) database1)


should produce the result

(actor (july 1 1995) 100000)


One version of job-data should use recursion, while the other should use assoc. If the named employee is not in the database, job-data should return #f. Assume that the database contains at most one person with a given name.

b.
Write two versions of the function job-title that, given a job title and a data base as arguments, returns a list of names of all employ​ees in the data base with the given job title. The order of names in the list does not matter. If there are no employees with the given job title, employee-list should return #f. Some examples, again using the data base defined above:

(job-title 'doctor database1)


should return ((riviera nick)), and

(job-title 'student database1)


should return ((epstein juan) (barbarino vinnie)) or ((barbarino vinnie) (epstein juan)). 


One version of job-title should use recursion, while the other should use assoc.


Write two versions of the function longest-employed that, given a data base as argument, returns the name of the employee least recently appointed, that is, the employee whose date of appoint​ment is earliest. Given the database defined above, longest-employed should return (epstein juan). As you might guess, one version of your function should use recursion, while the other should use assoc.

Your solution to homework assignment 4 should be useful here. Assume that no employee in the database was hired prior to January 1, 1901. If there are more than one employee hired on the same earliest date, you may return any one of the names of the relevant employees. 

Required for all parts of this exercise are the definition and use of access functions like employee-name, job-title, etc. to retrieve particular pieces of a data base element. Using such functions instead of using car and cdr directly will substantially improve the understandability of your code.

