Programming Project 0

Introduction to ML

The purpose of this assignment is to familiarize you with functional languages and interpreters, and get some experience using ML functions.  You will write a suite of ML functions for a simple database application.

1. The computer store 

Romco computers, Inc.,  is a company that sells computer components.  They want you to write some functions to answer queries about their product line.  The “database” of information about the products carried by Romco is stored as a list of ordered pairs:

[(<item1>, <item 1 price>), (<item 2> ,<item 2 price>), … (<item n>, <item n price>)]

So a typical database might be something like:

[("motherboard", 160.0), ("CPU", 325.0), ("keyboard", 25.0), ("monitor", 400.0),
 ("mouse", 12.0), ("case", 30.0)]
 
which signifies that a motherboard costs $160.0, a cpu costs $325.0, and so on.  Romco wants you to write functions that will do the following


· return the price of a specific item, 

· return all items whose cost lie in a particular range

· return an updated database list with decreased prices 


2. Functions you have to write:

You need to write the following 3 functions, plus any helper functions that you might need to get these functions operating correctly:

GetPrice : string * (string * real)  list  -> real

This function takes as input an ordered pair consisting of an item and a database list, and returns the price for that item.  If the item does not exist, then GetPrice will return ~1.0

For example:

- GetPrice ("monitor", [("motherboard", 160.0), ("cpu", 325.0), ("keyboard",  25.0), ("monitor", 400.0), ("mouse", 12.0), ("case", 30.0)])

Should return 

val it = 400.0 : real

and

- GetPrice ("cdrom", [("motherboard", 160.0), ("cpu", 325.0), ("keyboard",  25.0), ("monitor", 400.0), ("mouse", 12.0), ("case", 30.0)])

Should return 

val it = ~1.0 : real

ItemsInRange: real * real * (string * real)  list -> string list 

This function takes as input a lower price bound, and upper price bound, and a database, and returns a list of all items that are within that price bound

For example:

- ItemsInRange(20.0, 35.0, [("motherboard", 160.0), ("CPU", 325.0), ("keyboard", 25.0), ("monitor", 400.0),("mouse", 12.0), ("case", 30.0)])

Should return

val it = ["keyboard", "case"] : string list

while 

- ItemsInRange(40.0, 80.0, [("motherboard", 160.0), ("CPU", 325.0), ("keyboard", 25.0), ("monitor", 400.0),("mouse", 12.0), ("case", 30.0)])

should return

val it = [] : string list
 

MarkDown : real * (stirng * real) : list -> (string * real) : list

This function takes as input a real number indicating the percentage to mark down everything in the database, and a database, and returns a new database with all the prices decreased by the appropriate amount.  You can assume that markdown percentage is less than 1.

For example:

- MarkDown(0.1, [("motherboard", 160.0), ("CPU", 325.0), ("keyboard", 25.0), ("monitor", 400.0),("mouse", 12.0), ("case", 30.0)])

should return

val it = [("motherboard", 144.0), ("CPU", 292.5), ("keyboard", 22.5), ("monitor", 360.0),("mouse", 10.8), ("case", 27.0)] : (string * real) list

Your MarkDown function should be able to mark up prices, if the markdown percentage is < 0.


3. Programming style

In order to receive full credit for this assignment, your code will have to conform to the following specification:

Function names:

The required functions must have exactly the same names as are listed in this handout.

Filename:

The electronic file that you submit must be named “prog0.ml”.  I will be using scripts to test the validity of your code, so the exact name is important.

Documentation:

Your code will need to have an introductory comment in the following format:

(*  <Your name>
 *  CS 345
 *  Project 0   *)
In addition, each function that you write (both the 3 required functions, and any additional helper functions that you may write) must contain a comment that contains:

Purpose of the function
Function inputs (including any requirements on input parameters)
Return value of the function

I should be able to understand and use your functions after only looking at the comment for that function.   All assumptions that you make about the inputs must be explicitly stated in this comment.  Even assumptions listed in this handout must be made explicit in the comments to your functions!



4. The version of ML in the labs is sml (standard ML of New Jersey, courtesy of Bell labs).   Here are some pointers to get you started:

Loading a file
To load a file into the interpreter, use the function use (use : string -> unit).  So, to load the file foo.ml, you would type:

- use "foo.ml"

Exiting ML

To exit ML, enter an end of file character (control-d)

Unary Minus

In C, C++, and Java, the same symbol is used for both the binary subtraction operator and the unary negation operator.  ML uses different symbols for these two operators:  –  for binary minus, and ~ for unary negation.  So, the expression –3 – 2 would be ~3 – 2 in ML.

5. What to turn in

A hardcopy of the source code is due by 5:00 p.m. on Friday, September 7th.  In addition, the electronic copy must also be submitted by 5:00 p.m. on Friday, September 7th.

Start early!  You only have 1 week to finish this assignment, and I will not be on campus Monday or Tuesday (though I will be reachable through email)

Good Luck! 

