CS246 [Winter 2011] Assignment 4.  

V0.1
Implementing a set of strings as a C++ class

Implementation of strset class

Write a C++ class called strset that supports set operations such as + (union), - (set subtraction) and * (intersection) on sets of strings. Each object of the class represents a set of sorted strings.  Each object uses a C++ vector of strings to represent a set of strings.  The size of the vector gives the cardinality (number of strings) of the represented set.  

The interface to the strset class will be given to you as the file strset.h and its implementation must be in the file strset.cpp. You are not to change the strset.h file.
Implementation of the calculator

Your main program, which must be named setcalc, is used to manipulate sets.  It reads commands from the keyboard and produces output on the console. 

The main program  maintains a C++ vector of structs, whose two parts are the set name and the set’s value.  The value is an instance of the strset class.

You program should make simple checks such as verifying that a set is declared before it is used in an operation such as +, - or *, reporting errors on the cerr stream. All error messages should begin with the word ERROR.  Generally, your program should keep on executing after outputting an error message.

Strings read by the calculator are non-whitespace surrounded by white space.  These can be read using cin and >>.

The help command

The calculator outputs help information when you give it the ‘h’ command.  There is a function in help.cpp that prints out the list of commands.  You should study those files as they list commands that the calculator is to carry out.   Your main program should #include help.h.

Example calculator sessions

Below is an example interaction between a user and the set calculator.

The parts in bold are typed by the user.

The parts in italics are data output by the program.

The other parts are prompts written by the program.

Here is a session with the set calculator, run by the command 

    strcalc –v

The “-v” means “verbose” which means that prompts such as “Command:” are output.

%  ./setcalc -v
Welcome to string set calculator.  Type 'h' for help.

Command: p Session_1               

Session_1

Command: d
Declare (to be empty).  Give set: s
Command: o
Output.  Give set: s
Empty set

Command: s
Declare (to be singleton).  Give set element: single A

Command: o           

Output.  Give set: single
A

Command: b
Declare, build set.  Give set { elem1 elem2 ... }:

abc { a b c }

Command: o      

Output.  Give set: abc
a

b

c

Command: q
Quitting.
Here is another session:

%  ./setcalc -v
Welcome to string set calculator.  Type 'h' for help.

Command: d
Declare (to be empty).  Give set: s
Command: b
Declare, build set. Give set { elem1 elem2 ... }:

abc { a b c }

Command: b

Declare, build set. Give set { elem1 elem2 ... }:

bcd { d c b }

Command: +
Union.  Give set1 set2 set3: s abc bcd
Command: o
Output.  Give set: s
a

b

c

d

Command: -

Subtract.  Give set1 set2 set3: s abc bcd
Command: o
Output.  Give set: s
a

Command: *
Intersection.  Give set1 set2 set3: s abc bcd
Command: o   

Output.  Give set: s
b

c

Command: q

Quitting.

Sorted sets.  When a set is output, the members should be output in alphanumeric order.  In your implementation, keep all sets in alphanumeric order.  Strings read in by the ‘b’ command do not need to be entered in order.

Related files.  You will be given a compiled (master) solution to this assignment.  You can run this under your student account to see if your solution gives the same answers.  Your output  (except when there are user errors) from your program should be the same, character for character, as the master solution.

You will be given the makefile for your program.  You should not change it.  It should compile your program.

You will be given the files: strset.h, help.h and help.cpp and you are not to change these. 

These files can be found on the student Linux system in the directory

~holt/files-for-cs246/asgn04
The assignment.
Implement setcalc as described above.

Make your program so that if it is given a –v (verbal) flag, as in setcalc -v, then the calculator writes prompts. such as “Command:” to the user.  By default, no prompts are given.

How to Submit.
You will be using Marmoset to submit and test your program.  Tests available on Marmoset will account for your correctness marks for the assignment.

Please submit file ‘setcalculator.zip’ to project ‘A4’ on Marmoset.  Your zipped file should contains the following files:

makefile

help.cpp

help.h

setcalc.cpp

strset.cpp

strset.h

