CSC 275

Spring 2005

Bonus Program
This will raise your final grade one position (C to C+).

Write a C++ program that will do arithmetic on Roman numbers.  Two Roman numbers and an operator are input in the form R1 op R2, where R1 and R2 are Roman numbers and op is an operator (+, -, *, /).  The output is a Roman number that is the result of the operation.  For example, an input of XX * V will output C and an input of CD – CC will output CC.  All inputs must be valid Roman numbers.

Some rules to follow:

1. Generally speaking, smaller numerals follow larger numerals (see # 3 below).  In such cases, add up the values of the numerals to determine the quantity represented.

2. Numerals, which are powers of ten (I, X, C.), can be repeated up to three times in a row; other numerals cannot be repeated.  For this exercise, it is acceptable to represent M more than three times in a row.

3. In certain cases, a smaller numeral may precede a larger one.  Evaluate these expressions by subtracting the smaller numeral from the larger one.  A smaller numeral can be placed before a larger one only if all of the following conditions are met:

a. The smaller numeral must be a power of ten.

b. The smaller numeral must be either one-fifth or one-tenth the value of the larger one.

c. The smaller numeral must either be the first numeral in the expression, or is preceded by a numeral of at least ten times its value.

d. If another numeral follows the larger numeral, it must be smaller than the one that precedes the larger numeral.

4. The smallest number is I (the Romans did not have zero or negative numbers).

5. Division does not produce a remainder (the Romans did not have fractions).

The roman numerals that you will use are:

 Numeral
Value

I
One


V
Five


X
Ten


L
Fifty


C
One Hundred


D
Five Hundred


M
One Thousand

Some valid Roman numbers are XI, XII, IV, MCI, LI, LX, CM.

Some invalid Roman numbers are LD (L is not a power of 10), DM (D is not power of 10), XM (X is not 1/5 or 1/10 value of M).

