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Abstract.

In an attempt to create a theory for describing such a human phenomenon
as a possibility to self-learning, we need to create an instrument for
dynamic modeling of sense-to-sense (S2S) [3] associations between
heterogeneous objects. This instrument would help understand the nature
of the cause-to-effect relationship [4] and the creation of new knowledge.

In this article, we describe one of the instruments, sense derivative, that
sheds light on the nature of forming new knowledge in the field of Artificial
Intelligence.

1. Introduction

In traditional mathematics, the derivative of a function of a single variable
(multiple variables) measures sensitivity to changes of one variable (many
variables) towards another one. In Sense Theory, the derivative of a sense
function [2] measures sensitivity to property-changes of one No-Sense Set
of the object towards sense changes of this object. Also, it clearly shows
sense associations between objects of different nature.

Compared with trillions of synaptic connections in the human brain, the
sense derivative allows a researcher to analyze trillions of possible sense
connections. So a No-Sense Set of n-measurement may include n"
possible sense objects.



2. Problem

Like in traditional differential calculus, in Sense Theory we need to
formulate a mechanism of changing S; (sense constituents) on No-Sense

B

Set . In other words, we need to be able to define sets (subsets) on
which the sense limit is:

1. always constant

Iign Sr({A;}) = co?wst, for any subset B; where B; € A;

2. absent
lim Sp({A:)) = {4:} = 8

3. divergent

lim S¢({A4;}) = ©, = ©, where lim A; # lim B;

In practice, a set on which the function S is defined may as increase as

decrease. For these situations, we need to describe a derivative on union
(set increasing) and a derivative on disunion (set decreasing). Both
derivatives form a new knowledge.

Also, each object has a series of key properties that define it uniquely. For
this case, we will describe a derivative on property.

3. Solution

Derivative on union.

. SK SOK SL
Let's S; to be defined on the set of or """ .Thenforany S;( " )

8 By

defined on ( ), semantic derivative S¢( & ) on union is
5;(80) o) S(8.) = (8w

or



SP(8) =[8:(80\d S(8)1= Sr(8.)

where K<M, M > L.
The equivalent form is
diff [Sy @], = 57 (& Y 8.)=57(8w)
O
S(diff)
Unlike semantic derivative on disunion, No-Sense Set of “f on union

can be put as on the left side as on the right side from the operator of
semantic union as

sK@sL =8L@SK

Axiom (Sense Limit of Derivative):

“The semantic derivative on union has two cases:

1. the sense limit is defined:

Iign Bu=0 for dgf [SF(B)]L

2. the sense limit is undefined:

IignSMi@ or Iign8M= B

Properties:

. dgf [Sf((bs)][, = Sf(@s @ 8 = Sf(SM)

where for S¢(8.) we
have 2 cases:

a. lim SM= SM
S

b. IISrn SM= @



TS (40Lu): = O, - const

where
diff (S (4,01, = ©,
or
d@‘f [Sr (Al # O,

o diff IS, (AT uT e = S (An)
where

diff IS¢ (A1, = lim Ay

or

diff 15y (Ax)], 7 lim Ay

. U 5791, 3 diff Sy (&0, |

if

lim gK = lim SK,
S S

5, 1578 9 5 (@91, = A 15781, 9 diff 581,

where



lim&,= lim 3,
S S

d\ijf [SFlL = Sf(Ak), where A, € Ay
0. O

S8 P 58], = dff 15,8, 1580,

where

diff (S (891, = diff 157 @],,

Derivative on disunion.

B & 8
Let's Sy to be defined on the set of or ™. Then for any S¢( )

of

Bu By
defined on ( " ), where M < N, semantic derivative S¢( ) on
disunion is

Sf(SN) S, Sf(SM) = Sf(gx)

or

S}iiff(SN) =[S(8\) & Sp(Bwl= Sr(B4)

where N > K.

The equivalent form is

diff [S @l = 5@ Bu) = £



(diff)
It is important to remember that No-Sense Set of Sf Is always put on
the left side from the operator of semantic disunion as

g.\e) B+ Bule By

Axiom (Constancy of Sense Limit):

N

“The semantic derivative on disunion of function St defined on set of
has always a limit if and only if the derivative on object of S; is defined for

N

each element of . then:

lim 8.=0 for d{e')ff[sf(SN)]M ”

Properties:
dkle)ff [Sf(Q)S)]Mz Sf(¢5@ SM) = Sf(SK)

where for S;(8«) we
have 2 cases:

a. “Srn SK = SK
b. ||S|T| SK = @
diff [diff[Sr (An) sy = ©, = const
IRCR, ,
where
diff 15y (4], = O,
or

diff 1Sy (An)],, * O,



| ddejf [dgf[sf(AN)]M]Mﬂ:Sf(AK) |

where
Iirsn Ax = O,

diff [y @01, = ff 17 @], |
if

limg,= lim 8,
S S

diff [S7(8.) ) S; (@2, =diff 157 (@],,.&) diff 15, (8],

where

E
SN |<:>| SN'
qiff (S5 1w = S¢(Ay), where Ay € Ay

diff 157 (8 O Sp@1,,=diff 15 @], O diff (S, E)],,,

where



1{%

diff (7 @01, 2 A (S5 @],

Derivative on property (disunion).

. By ) Bu
Let's S¢ to be defined on the set of or °™ . Then for any S¢( )

M

defined on ( o ), where M<N and McN, semantic derivative Sg(

By o
) on p; on disunion is

P (80 = 157(80 1 Sp(Bu)]

B

where p; — i-property of
Bu

D € :

The equivalent form is

d{e]jf (pi)[Sf(SN)]M = Sf(SN @ SM)

Properties:

ltems 1, 2 and 3 is identical to the derivative on disunion if the
following requirements are met:

Di€ Ap, Ay, B

A D€ SN, SN‘ pLESM, SM’

piESN;SN’ pi%gm, ng,sz
5,7. , :

6.pi€ AM.



Derivative on property (union).

_ B« o 8.
Let's S¢ to be defined on the set of or 8 . Then for any S¢( )
8 Boy

defined on ( ), semantic derivative S¢( ) on p; on union is

ST () (80 = [S(89 \J Sp(80)]

B

where p; — i-property of :

. P:,N( & (p1)), where PSN() — sense punctured neighborhood.

The equivalent form is
dgjf (pl)[Sf(SK)]L = Sf( SK @ SL)
Properties:
8 L
1,2, 3: : PSN( ’ (pi)), Ap: PSN(AL(pi))’ Apyq: PSN(AL+1(P1'))

ple SK ’ SK' SL [ SL’ SL’
4. : PPNC - (p), - PN( ().
7 piESK,SK’ SL SLz )

2, Su Su
: PPNC T (po)), - PN( (p),

S5,

SLZ
PSN( (Pi)).

6.4.: PSN(AL (p))-

Derivative on object (disunion).

. SN S SM
Let's Sy to be defined on the set of or °™. Then for any S¢( )

of

definedon ( " ), where M<N and McN, semantic derivative S¢(

" ) on object Oy on disunion is



¢ 080 = [S5(80 6 S (Bl _ .0

where Oy = li§n

The equivalent form is
difG(ON)[Sf(SN)]M =S¢(8v e 81) = © = const
Properties:

de(ON) [Sf(@9]wm - undefined as IirSTl Os # Oy
1. °©

X Aiff (0N [dfF(On) 17 (Al = O, = const

where

ciff(On) [Sy(An)] - const

5 d\gf(ozv)[dgf(ozv)[sf(AN)]M]Mﬂ = 5¢(Ag) |
where
IirSn A =0,

4.5, 6, 7. Evident, based on derivative on disunion.

Derivative on object (union).

1-7 properties is being derived by the rules for the derivative on
object (disunion).



4. Conclusion

In this article, we presented the instrument for dynamic modeling
of sense-to-sense (S2S) [3] associations between heterogeneous
objects. It will help better understand the nature of the sense
constituent of the object.

We hope that our decent work will help other Al researchers in
their life endeavors.

To be continued.
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