Roman Numerals & the Number Zero
Did you know that there are counting systems that aren’t based on numbers? Or that the number zero didn’t always exist?
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One counting system not based on numbers that you’ll be familiar with is that of Roman numerals, as shown on the clock face above. Roman numerals use letters of the alphabet and are still commonly seen on clocks, lists, dates of TV productions as well as many other places.  The clock face above shows the first 12 numbers in Roman Numerals.  You can see that the numbers 1-12 use the letters I, V and X.  All numbers between 1 - 4999 can be written in Roman numerals using these together with the following letters of the alphabet:
	1=I
	5=V
	10=X
	50=L
	100=C
	500=D
	1000=M


Task 1 
Convert these Roman numerals into numbers:
1. DLI 
2. CXXIX 

3. CCXC 

4. CCXCII 
5. 
DCLIX 

6. DCLXVI 
7. MDLVIII 

8. MCCCVI 
9. 
MMMLIV 

10. MMMCMXCV
11. MMMDCCCXXIII
12. MMDCCCLXXXI 

Task 2 
Convert these numbers into Roman numerals

1. 130  

2. 550 

3. 602 

4. 198 
5. 
189 

6. 649 
7. 897 
8. 1551 
9. 
1094 
10. 2909 

11. 2424 
12. 1939 
Task 3
You may have noticed that it is possible to write some of the numbers in Task 2 in Roman Numerals in different ways.  For example, the number 198 could be written as:

CIIC


or


CXCVIII

or


CLXXXXVIII

Unfortunately, or rather fortunately, only one of these is correct.  Take a closer look at the patterns of notation in the Roman Numerals on the previous page and create some reasons to justify which of the above versions of 198 is the correct one.

Task 4

As strange as it may seem, the counting system of Roman numerals doesn’t include the number zero (which is especially strange given that the Romans existed around the year 0BC).  Further to this, since is it based on letters of the alphabet, which is only 26 letters long, were the system of counting in Roman Numerals to extend to using all of the letters of the alphabet it would be limited to a finite maximum number*.  Find out what that number is. Use the pattern of Roman numerals given above to find the number of the 26th term in the sequence.

In fact, the Latin alphabet, as used by the Romans did not contain the letters J, U and W.  Considering this, what now is the highest number in the Roman system of counting? What other patterns and generalisations can you find in this sequence of numbers?
Task 5
What is LXXIII x XXIV?  Imagine that you don’t have our decimal system of counting and its associated methods of multiplication and try to find some methods for multiplying Roman numerals.
Internet Links

http://en.wikipedia.org/wiki/0_(number) 

http://en.wikipedia.org/wiki/Roman_numerals
http://www.legionxxiv.org/numerals/ 

http://www.legionxxiv.org/dateyeartime/ 

http://www.mathsisfun.com/numberpatterns.html 

http://en.wikipedia.org/wiki/Latin_alphabet 

http://en.wikipedia.org/wiki/Decimal_Number_System 

http://mathforum.org/dr.math/faq/faq.roman.html 
http://www.softschools.com/math/worksheets/roman_numeral.jsp

Answers
Task 1 
Convert these Roman numerals into numbers:
1. DLI 
551

2. CXXIX 
129

3. CCXC 
290

4. CCXCII 
292

5. DCLIX 
659
6. DCLXVI 
666

7. MDLVIII 


1558

8. MCCCVI 


1306

9. MMMLIV 

3054

10. MMMCMXCV

3995

11. MMMDCCCXXIII 
3823
12. MMDCCCLXXXI 
2881

Task 2 
Convert these numbers into Roman numerals

1. 130 
CXXX 

2. 550 
DL
3. 602 
DCII
4. 198 
CXCVIII
5. 189 
CLXXXIX
6. 649 
DCXLIX
7. 
897 
DCCCXCVII
8. 1551 
MDLI
9. 1094 
MXCIV
10. 2909 
MMCMIX
11. 2424 
MMCDXXIV
12. 1939 
MCMXXXIX
Task 3

Patterns of Roman numerals have a maximum of three symbols together (eg 30 = XXX).  The fourth number in a pattern is always denoted by using the subsequent symbol less one of the previous (eg 40 = XL).  This negates the need to ever subtract more than one symbol from a subsequent one and thus only one symbol may be subtracted from a subsequent symbol (eg 8 = VIII, rather than IIX).  Symbols representing numbers beginning with 5 are never subtracted (eg 95 = XCV, rather than VC).  From these rules we can deduce that the correct version of 198 in Roman numerals is CXCVIII.
Task 4

5 x 1012 = 5,000,000,000,000 = 5,000 billion (or 5 trillion)

The above answer is based on continuing the sequence below:

1. 1=1x100
2. 5=5x100
3. 10=1x101
4. 50=5x101
5. 100=1x102
6. 500=5x102
Therefore the 26th term will be 5 x 10(26(2)-1. 

The 23rd term is:

1x1011 = 100,000,000,000 = 100 billion

The nth term will be:
If n odd:
1x10(n-1)(2
If n even: 
5x10(n(2)-1

*In reality Roman Numerals only extended as far as the letters detailed in the table which would have restricted their counting system to numbers less than 5000. The Romans dealt with higher numbers by using the symbols below:
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Task 5

Good articles here:

http://mathforum.org/dr.math/faq/faq.roman.html. http://turner.faculty.swau.edu/mathematics/materialslibrary/roman/ 
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