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Abstract A ring isomorphismis given between Z and the set of the N ® B, convergent

sequences. Itsimportance isthat it shows how the laws from Z are handled by the digital
devices.

11 B, ={0] isafield together with the laws:

Alo 1

0(0 1

1|10
table 1

It has the discrete topology, wherethe a: N ® B, a(n) =a,,nT N convergent
sequences (N ={0,1,2,...} ) have the form:
a=(ay) =(ag,a1,as,...,4,a,4a,...)
and we have written afunction by the set of its values. This means that, starting with a certain
rank, the sequence becomes constant and the value of the constant isthe limit: a, ® a.

We define Spc ={(an) |an ® 0}, Syc{(an)lan ® L, S = Sgc USyc.

2. Let us define the bijection L: Z ® S by:

i (Xg, X1, X2,...y X ,0,0,0,...), if z3 Oand

|
i z:x0>Q0+x1>Q1+...+xk>Qk

f(XoALxg ALxp AL, x ALLLL..), if z<Oand

¥ -z-1=x0>Q0+x1>Q1+...+xk><2k

where zI Z . We have supposed that the relations of compatibility O, =0z,1p, =17 are
satisfied. We have the association:

P O x
O O|Oo
R olpk

L(2) =
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¢ 2+ ¢(0111..) =
¢.1~ € L) T
1T gL T

¢ 0 =a¢(0,000,...)+
g 17 g(lo,o,o,...)j
c2+ g(O,ZL0,0,...)f

c.L s .z
3. L alowsthe definition of the following lawson S, induced from these of Z :
a)thesum S~ S;' (x,y)az=x+yl S by:
to =0

Zn =Xn A yn Aty thes = X0 Y0 A (Xn A yp) %, TN
and the sense of the sequence (t,,) isthat of transport of a unit to a higher rank.

b) the difference S.” S; ' (x,y) @az=x- yl S; is.

bop =0
Zn =%n A yn Aby, bnag = (Xn A yn)xyn A (xq A yn ADxb, T N

c)theinverse S. ' xa z=-xl S

bop =0
Z, =Xp Abp, by =X A (X A2) %0, nT N
In b), c) the meaning of (by,) isthat of borrowing a unit from a higher rank.
d) In order to givethe product S~ S; ' (x,y) @ z=xxyl S, let usnote first:

e? =(10,000...),€" = (00 9100,..),n* 1
n

i (000,..) ,ifl =0

| Xag,aq,a2,...) = | :
"30.81,82.--) %(ao,al,az,...),lfl =1

and now let usdefine z by:

d1) if y=(000,.) ,then z=(0,0,0,...)

d2) if y=¢e’ , then z=x

d3) ify=e",n31 , then 2= (005, X, X1, X2,,---)
n

d4) if{n]y, =1 isfiniteand y= S y,x"
nl N
then z= S y, x(xx")
nl N

d5) if yT S ,then z=-(x>(- y)),
where - y hasthe sameform like at d.4)
As +,> areinduced from Z , we havethat S, isaunitary commutativeringand L isa
ring isomorphism.
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4. Example L(-5)°L(-3) =(11011...)>(1,0111..) =
-((11011,...)>(- (10111,..)) =- ((11011...)>(110,00,...)) =

- (12,021 (e? +eh)) =- (11,01.1,...) e® + (11011,...) &) =
- ((110411,...) +(011,011,..)) = - (1L0,001.L...) = (11,1100,...) = L(15)
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