A survey on the representation of numerical amounts in the various systems of numeration, with the aid of a programmable calculator TI 89.  

(Author Mario Persico)

 First of all I want to recall the decimal representations of a rational number n/m, resorting to the factorization of the denominator of fraction (n and m primes between then):  if m which equal 2((3((5((  … is the decomposition in to primes first of m, then the length of the antiperiod is given by max ((,(), that is by the larger or the exponents of factors 2 and 5.  In consideration of that, the decimal representation of the fraction in question will only have the length of the antiperiod 0 if and only  if m is prime regarding 10.  As regards the length of the period, this is necessarily a divisor of the amount ( (m), where ( is  Euler’s function which counts the integer positive numbers smaller than m and prime with it.

As regards the Input it is necessary to pass the periodic value in string format and that necessarily involves putting the double apexes at beginning  and at the end of the input number (for ex .  cv(“2.3(15)”,6).  The function has been given the name cv and it operates with two parameters x and b, destined to contain respective the x value to converted and the base b of the new numeration system. The control of the program passes to the external function fg(x). 

The algorithm has been realized using the very famous rule of calculation of the fraction generating of a periodic number.
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The function fg(x) can also be inserted in a usual numerical expression of the TI89 enabling the same function to give back to a generative fraction in numerical format (see figure on the right).  

At the end of this preliminary activity the fractional expression of the introduced number is calculated, using the inner function exact(x). Subsequently the integer part and the residual fractional part, both converted in string format, are calculated using the function propFrac().

 As an example propFrac(4/3) = 1+1/3, 1(integer part), 1/3 (residual fractional part).  

For example fraction 1/7 in base 10 is transformed in to decimal shape as follows:
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The numerators are the figures of the decimal representation.  In our case 1/7=0.142.  I have dedided to add in case the value of the base is greater than 10, the symbol   |   between the various constituent figures the converted number.  

Here are some examples:
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  The perfect analogy with wath has been observed happens in base 10 with regard to  the length

of the antiperiod.  

What happens as an example in cv(1/(3^4·2^2), 6) is perfectly analogous to what happens in base 10.  Moreover cv(1/13,5) it produces a periodic alignment of length 4, and this last value is still a divisor of the above  Euler’s function which in our case is ( (13)=13-1=12.  

An anomalous behaviour in the length of the anteperiod of digits expressed in the bases obtained by prime powers can be noticed, as we can see in the last 3 examples in figure. 

The length of the antiperiod in the first two cases becomes 2 as soon as   the value of the base9=32 is exceeded, even though for the presence of single factor 3.  Such behaviour is repeated also for greater powers.  And  therefore for example we will have antiperiods of length 2 in base nine if factors 33 or 34 are present in denominator.  This behaviour can be extended to all the expressed periodic numerical amounts in such bases (b = 4,8, 9,27, etc.)

In the version contained in the folder N2 function cv(x, b) is realized in such way to supply in output the rational figures expressed in one any base produce showing figures of the period.  

The number to left of the converted decimal figure has been introduced in order to assess  the result produced by the same function and can be remove.  A last suggestion for the loading inside your TI89 of the two functions cv(x, b) they must be saved in two various folders of the calculator (for default N1 and N2), alternating their use simply by modifying with work directory with Mode key. That turns out useful compare in order to confront the result produced in the two different ways.  Any suggestions and demands for clarifications to  mario1956@iol.it
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