The simple nested power (snp) representation of reQ+,R+
snp(r,k,n) =

ao+ (a1 + (a2+ (@s+ ... +ana+ (an) ™) k.. )*)K)yk=
[K:a0;a1,a2,83,...an-1,an] ; @i,neN ; n—oo infinite snp ; keR

IS a very efficient tool to analyze the “inner discrete structure” of
mathematical constants and functions via

Algorithm 1: transformation re Q+,R+ — snp(r,k,n)

Input
rEQ+,R+; keR+

length((approx.)snp(r,k))
X:=r; 1:=0

ao:=Int(x)
I=i+1
X:=(x — int(x))™X

ai:=int(x)

[1un
Jeadal

x=int(x) or i=length

n:=I

Output
(approx.)snp(r,k,n)=[k:a,;a,,a,,...a,]

Example 1
r=e=2.7182818284... ;k=1,1/,,2
snp(e,1,0)=[1:2;1,2,1,1,4,1,1,6
snp(e, 1/,,0) =[1/,:2;1,2,1,1, 2, 2,
1,4,1,1,1,1,1,20,1,1,1,1,1,1,7
2,4,1,1,1,3,52,2,10,1,2,1,2,2






Extension k — K = (ki,k2,ks,...kn)

Algorithm 1: transformation re Q+,R+— snp(r,k,n)

Input
rEQ+,R+; K = (k1,k2,k3,...kn)

kiE ]R+
length((approx.)snp(r.k))
X:=r; 1:=0

ao:=INt(X)

=141

X:=(X — Int(x))™;
ai:=int(x)

|nun
Jeadal

x=int(x) or 1=length

n:=l

Output
(approx.)snp(r.k,n)=[k:a,;a, a,,...a, ]

Algorithm 2: inverse transformation [K:ao;a1,a2,as,...an] — (approx.)r

X:=0

i=n(1)1

x:=(a,+x) ™"

(approx.)r:=a, + X

Output
(approx.)r

Experiment 1 <
Transformation



Given

[K:ao;a1,az,as,...an-1,an] = [(2,1,2):0;6,7,8]

A possible semantics (see Ch 8):
(a1,a2,a3,...an-1,an) — zahlenkodierter Klartext

kK = (ki,k2,ks,...kn)  — kryptographischer SchlCssel

Find via Alg. 2 - Kryptokodierung
r - Cyphertext
Solution

805 = 0.35355339...
(7+0.35355339...)1 = 0.135988677...
(6+0.13598867...)°5 = 0.403699048. ..
0+0.403699048...= 0.403699048... =
Inverse transformation

Given

r=0,403699048... ; k=(2,1,2)
Find via Alg. 1 - Dekodierung
(a1,a2,a3,...an-1,an)

Solution

a0 = int(0.403699048...) = 0
0.403699048...2 = 6.135988676... — a1= 6
(6.135988676...- 6)L = 7.353553445... — a,=7

(7.353553445...- 7)2=7.999997528... ~8 — az=8
(ag;a1,a2,a3) = (0;6,7,8) g.e.d.

Experiment 2

How about

K = (ki,ko=a1,ks=az, ...) etc.?
Check and extend it. It’s your turn!

Experiment 3
Find k and x for
** [(K1,K2,K3):0;6,7,8] via Alg. 2 —

**r, Kk = (K1,K2,K3,...) via Alg. 1 — [(x1,K2,K3,...):0;1,1,..

Generalize and extend it. It’s your turn!

Experiment 4

»1)]



Find k and « for given [ao;a1,a2,8s,...] and [bo;b1,b2,bs,...]
ke [K:ao;al,ag,ag,...] via Alg. 2 >r
**r, K= (Kl,Kz,K3,...) via Alg. 1 — Bibo;bl,bz,bg,...]

Experiment 5

Find k and k for given r and p

**r,k via Alg. 1 — [K:ap;a1,a2,as,...]
** [K:a0;a1,a2,83,...] Via Alg.2 —p

To be continued.
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