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Background

• W − set of all real numbers.
• Wn − set of all finite decimal fractions of length 2n.
• Wn = {⋆ · · · ⋆

︸ ︷︷ ︸

n

. ⋆ · · · ⋆
︸ ︷︷ ︸

n

}.

• Concept of observers.
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Observers

• All observers are naive.
• Each thinks that he lives in W , but
• Each deals with Wn, so called Wn-observer.
• Each sees more naive observers, i.e.,
• Wn1

-observer can identify that Wn2
-observer is naive

if n1 > n2.
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Observers - More Specifically

• Assume n1 > n2, then
• ⋆ → ∞ for Wn2

-observer means ⋆ → 10n2 for
Wn1

-observer.
• ⋆ → 0 for Wn2

-observer means ⋆ → 10−n2 for
Wn1

-observer.
• For n1 > n2 > · · · > nk, visual example:
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Arithmetic - Addition & Subtraction

• For c = c0.c1...cn, d = d0.d1...dn ∈ Wn

c ±n d =

{

c ± d, if c ± d ∈ Wn

not defined, if c ± d /∈ Wn

write ((... (c1 +n c2) ...) +n cN ) =
N∑

i=1

nci for c1, ..., cN iff

the contents of any parenthesis are in Wn.
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Arithmetic - Multiplication

• For c = c0.c1...cn, d = d0.d1...dn ∈ Wn

c ×n d =
n∑

k=0

n
n−k∑

m=0

n0. 0...0
︸︷︷︸

k−1

ck · 0. 0...0︸︷︷︸

m−1

dm

where c, d ≥ 0, c0 · d0 ∈ Wn, 0. 0...0
︸︷︷︸

k−1

ck · 0. 0...0︸︷︷︸

m−1

dm is the

standard product, and k = m = 0 means that
0. 0...0

︸︷︷︸

k−1

ck = c0 and 0. 0...0
︸︷︷︸

m−1

dm = d0. If either c < 0 or

d < 0, then we compute |c| ×n |d| and define
c ×n d = ± |c| ×n |d|, where the sign ± is defined as
usual. Note, if the content of at least one
parentheses (in previous formula) is not in Wn, then
c ×n d is not defined. Analogy of Fermat’s Last Problem in Observer’s Mathematics - – p. 6/??



Arithmetic - Division

• Division is defined to be

c ÷n d =

{

r, if ∃!r ∈ Wn, r ×n d = c

not defined, if no such r exists or not !
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Arithmetic - General

• The arithmetic coincides with standard if the
numbers are away from Wn borders.

• If the borders are touched, then other properties
arise.

• Mathematics based on idea of observers, given
these arithmetic rules:

• Observer’s Mathematics − Mathematics of
Relativity.

• For more info, visit www.mathrelativity.com.
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Mathematics of Relativity

• Various applications to Algebra, Geometry,
Topology, and Analysis.

• In particular, a result in Logic: Axiom of Choice is
invalid, e.g.

• W2 contains 19,999 elements from the point of view
of Wn-observer with large enough n.

• Then W2-observer cannot choose any element from
W2 as any algorithm in W2-world has no more than
99 steps.

• The (negative) solution to classical Fermat’s
problem requires Axiom of Choice to be valid.
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Fermat’s Problem Analogy

Theorem: (Simple Case)
• For any n, Wn, n ≥ 2;
• For any m ∈ Wn ∩ Z with m > 2.
• There exists positive a, b, c ∈ Wn, such that
• am +n bm = cm.
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Theorem (Simple Case) Proof

• Take a = b = c = 0.

k
︷ ︸︸ ︷

0 · · · 0 1, 1 ≤ k ≤ n, k ×n m > n
(km ∈ Wn).

• Then am = bm = cm = 0, hence, am +n bm = cm.
• Note: am = (· · · ((a ×n a) ×n a) ×n · · · ) ×n a)

︸ ︷︷ ︸

m

• Note: Power is not an associative operation.
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Power Non-Associativity

• For illustrative purposes, here is a W2-example:
• 1.49 ×2 1.49 = 2.14.
• 1.49 ×2 2.14 = 3.16.
• 1.49 ×2 3.16 = 4.67, i.e.
• ((1.49 ×2 1.49) ×2 1.49) ×2 1.49 = 4.67, while
• (1.49 ×2 1.49) ×2 (1.49 ×2 1.49) = 4.57 6= 4.67.
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General Case Examples - W2

• 13 +2 13 = 1.283.
• 120 +2 120 = 1.0520.
• 125 +2 125 = 1.0425.
• 150 +2 150 = 1.0250.
• 13 +2 1.213 = 1.413.
• 1.23 +2 1.033 = 1.413.
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General Case Examples - W3

• 117 +3 117 = 1.04417.
• 122 +3 122 = 1.03422.
• 150 +3 150 = 1.01650.
• 1200 +3 1200 = 1.005200.
• 1250 +3 1250 = 1.004250.
• 1500 +3 1500 = 1.002250.
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General Case Examples - W4

• 12000 +4 12000 = 1.00052000.
• 12500 +4 12500 = 1.00042500.
• 15000 +4 15000 = 1.00025000.

Analogy of Fermat’s Last Problem in Observer’s Mathematics - – p. 15/??



General Case Examples - W8

• 1.856432095 +8 1.555666435 = 1.989396545.
• 1.000567814 +8 1.423009764 = 1.502970664.
• 1.856432094 +8 1.678432184 = 2.109795384.
• 1.86010233 +8 1.354325613 = 2.073903723.
• 1.023456783 +8 1.251604023 = 1.447468863.
• 1.136870023 +8 1.570413923 = 1.748142643.
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General Case Examples - W16

• 1.42309901648308913 +16 1.57041392556390733 =
1.89035091188942523.
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