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Exercise 1. Let B > 2 and consider the following algorithm. Let n € Ny and successively
use the division algorithm to write

n=qbB +ag, 0<ag < B,
Go=qB+a, 0<a <B,
G = @B +az, 0<ay < B,

¢ = ¢iq1 B+ aip1, 0< a1 < B,

a. Show that ¢ > ¢1 > ¢ > --- > 0. Conclude that eventually ¢,, = 0 and the algorithm
terminates with an equation of the form ¢,,_1 = 0- B + a,,.

b. Show that
n=anB™+ ap_1B™" "+ -4+ a1 B + ap.

[Suggestion: Back-substitute.]

Exercise 2.
a. Express the message unit ZETA FUNCTION as an integer by writing it as a base 27
expansion. [Remark: The result has 19 (decimal) digits.]

b. Express the integer M = 4048645098839 as a nine letter message unit by writing it in
base 27.



