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Summary. In this article, magnitude relation properties of RadiSD number are
discussed.

Until now, the Radix-8 SD Number is proposed for the high-speed calculations for RSA
Cryptograms. In RSA Cryptograms, many modulo calculations are used, and modulo calcu-
lations need a comparison between two numbers.

In this article, we discussed about a magnitude relation of RdtBE2 Number. In the
first section, we prepared some useful theorems for operations of Ra8iR-Rumber. In the
second section, we proved some properties about the primary numbers expressed by Radix-2
SD Number such as 0, 1, and Radix(k). In the third section, we proved primary magnitude
relations between two Radi¥ZD Numbers. In the fourth section, we defined Max/Min
numbers in some cases. And in the last section, we proved some relations about the addition
of Max/Min numbers.

MML Identifier: RADIX_5.

WWW: http://mizar.org/JFM/Voll5/radix_5.html

The articles|[¥], [[8], [[1], [[6], [4], [2], [3], and[5] provide the notation and terminology for this
paper.

1. SOME USEFUL THEOREMS
One can prove the following propositions:

(1) For every natural numbdrsuch thak > 2 holds Radik — 1 € k—SD.

(2) For all natural numberis n such thai > 1 andi € Segn holdsi —' 1 € Segn.

(3) For every natural numbdrsuch that X< k holds 4< Radixk.

(4) Forevery natural numbé&rand for every 1-tuplg of k—SD holds SDDety = DigA(t1,1).

2. PROPERTIES OFPRIMARY RADIX-2K SD NUMBER
We now state several propositions:

(5) For all natural numberisk, n such thai € Segn holds DigA(DecSIX0, n,k),i) = 0.
(6) For all natural numbens, k such than > 1 holds SDDec DecS[®, n,k) = 0.
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(7) For all natural numbets n such that ¥ Segn andk > 2 holds DigADecSO1,n,k),1) =
1

(8) For all natural numbers, k, n such thati € Segh andi > 1 and k > 2 holds
DigA(DecsSO1,n,k),i) =0.

(9) For all natural numbens, k such than > 1 andk > 2 holds SDDec DecSQ3,n,k) = 1.
(10) For every natural numbé&rsuch thak > 2 holds SDAdd_Carry Radix = 1.
(11) For every natural numbérsuch thak > 2 holds SDAdd_Datg Radixk,k) = 0.

3. PRIMARY MAGNITUDE RELATION OF RADIX -2 SD NUMBER

The following propositions are true:

(12) Letnbe a natural number. Suppase> 1. Letk be a natural number ang t; ben-tuples
of k—SD. If for every natural numbdrsuch that € Segn holds DigA(t1,i) = DigA(t2,1),
then SDDet; = SDDed5.

(13) Letnbe a natural number. Suppase> 1. Letk be a natural number ang t; ben-tuples
of k—SD. If for every natural numbdrsuch thai € Segn holds DigA(ty,i) > DigA(ty,i),
then SDDet; > SDDeds.

(14) Letnbe a natural number. Suppase 1. Let k be a natural number. Suppdse> 2. Let
ty, to, ts, t4 ben-tuples ofk —SD. Suppose that for every natural numbsuch thai € Segn
holds DigA(t1,i) = DigA(ts,i) and DigAty,i) = DigA(ts,i) or DigA(ty,i) = DigA(ts,i) and
DigA(ty,i) = DigA(ta,i). Then SDDet; + SDDed4 = SDDed; + SDDed;.

(15) Letn, k be natural numbers. Suppose> 1 andk > 2. Letty, to, t3 ben-tuples ofk —SD.
Suppose that for every natural numbesuch that € Segn holds DigA(ts,i) = DigA(ts,i)
and DigAtz,i) = 0 or DigA(te,i) = DigA(ts,i) and DigAti,i) = 0. Then SDDet; +
SDDecDecSI0,n, k) = SDDed; + SDDed;.

4. DEFINITION OF MAX/MIN RADIX -2 SD NUMBERS IN SOME DIGITS

Leti, m, k be natural numbers. Let us assume that2. The functor SDMinDigitm,k, i) yielding
an element ok—SD is defined by:
—Radixk+1, if 1 <iandi <m,

(Def. 1) SDMinDigitm,k,i) = { 0. otherwise.

Let n, m, k be natural numbers. The functor SDNimm, k) yielding an-tuple of k—SD is
defined as follows:

(Def.2) For every natural number such thati € Segn holds DigA(SDMin(n,m/k),i) =
SDMinDigit(m,k,i).
Leti, m, k be natural numbers. Let us assume that 2. The functor SDMaxDigitm, k, i)
yielding an element dk—SD is defined by:

Radixk—1, if 1 <iandi <m,

(Def. 3) SDMaxDigitm ki) = { 0. otherwise.

Let n, m, k be natural numbers. The functor SDMaxm, k) yields an-tuple ofk—SD and is
defined by:

(Def. 4) For every natural number such thati € Segn holds DigA(SDMax(n,m k),i) =
SDMaxDigit(m,k;i).

Leti, m, k be natural numbers. Let us assume that2. The functor FminDigitm,k,i) yields
an element ok—SD and is defined as follows:
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1,ifi=m,

(Def. 5) FminDigit(m,k,i)—{ 0. otherwise.

Let n, m, k be natural numbers. The functor Frimnm, k) yields an-tuple of k—SD and is
defined by:

(Def.6) For every natural number such thati € Segn holds DigA(Fmin(n,mk),i) =
FminDigit(m,k;i).

Leti, m, k be natural numbers. Let us assume that2. The functor FmaxDigitm,k, i) yields
an element ok—SD and is defined as follows:

Radixk— 1, if i = m,

(Def. 7) FmaxDigitm,k,i) = { 0. otherwise.

Let n, m, k be natural numbers. The functor Fnjaxm, k) yields an-tuple of k—SD and is
defined by:
(Def. 8) For every natural number such thati € Segn holds DigA(Fmaxn,mk),i) =
FmaxDigitm, k;i).

5. PROPERTIES OAMAX/MIN RADIX -2 SD NUMBERS
The following four propositions are true:

(16) Letn, m, k be natural numbers. Suppase> 1 andk > 2 andm € Segn. Leti be a natural
number. Ifi € Segn, then DigA(SDMax(n, m,k), i) + DigA(SDMin(n,m,k),i) = 0.

(17) Letn be a natural number. Suppase> 1. Let m, k be natural numbers. th e Segh and
k > 2, then SDDec SDMapn, m,k) + SDDec SDMir{n,m,k) = SDDec DecSID0, n, k).

(18) Letn be a natural number. Suppase> 1. Let m, k be natural numbers. th € Segn and
k > 2, then SDDec Fmitn, m k) = SDDec SDMaxn, m,k) + SDDec DecS[L, n, k).

(19) For all natural numberg m, k such tham e Segn andk > 2 holds SDDec Fmifn+ 1, m+
1,k) = SDDecFmirin+ 1, m k) + SDDec Fmain+ 1, m k).
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