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Inwroduction of Forma as a:scalar. linear. homogeneous measure of 1nformanon and sForma ‘as the 7
Forma of any member of a given specie implies the deﬁnmon of holon as an 1nd|v1s1ble entlty
.The words forma and holon are. neologlsms e T Bl e

1:: Introduction

The main purpose of this paper is to define a scalar lmear homogeneous meaSure functton named
Jorma that corresponds to the genera] ‘concept of <quant1ty of 1nformatlon> of a set of entmcs all
members of thé same- specie ;  Vide 2.1.1 and 2.1.4 . ' .

- Massand energy are-<extensive> proprleues ‘defined as scalar linear homogeneous set measure
functlons of "a certain specie and " the <quantity of infOrination>, forina , will also be deﬁned as a o
measure function of the same type .

M Xisa sub-set of the specre then expressrons hke mass of )\ energy of X and forma of X are ‘
legmmate P $

- The relatron of two: lmear and: homogeneous measure isa scalar and an mva_nant propncty of a glven
specre These relations arc the <1ntensrve> proprieties . ‘Bg.: sForma(mass)" forma(X) / mass(X), -
sForma(Energy)= forma(X) /-énérgy (X) and ' sForma(Cardinal)= Forma(X) /1 Cardmal(X)

It is easy to define sForma and forma as real variables in a continuous space O

If forma:and mass are real variables and forinais a continuous’ functron of mass then o - i
dForma(Mass)—a(forma)la(mass) is the density of forma referred to mass and dForma deﬁned m a L
continuous space corresponds to sForma ‘in‘a discrete space .~

Languages are very good descriptors of forma , texts can easrly be translated wrtltout cormptron and
some of these translations can be encryptions .

Suggestrons of application of the concept of forma to chemical *and mioleciilar bxology are preeented
in.chapter.5--and similar. application of forma to languages are expanded in Ref: 3'and 4

The economic value of information , forma, is a very important- commodity’ and patents can be 1ssued
enabling information'procedures to be translated into'€conomic values’. -

.The introduction of :forina-as-a' measure: must be understood as a conjecture untll the conservatlon of
<1nformatlon> will-be experimentally: verified . ' -

Recently, Hawking has presented the proof that black holes do not destroy 1nfonnatlon and
consequently information is a conservative function , vide note N9..: eEN A g neh

..In. conclusron forma is entltled to. the same treatment as mass and energy )

Revnsnon of Concepts and Reserved Words R e e -
The :meaning and mterpretatlon of ‘some: reserved words are presented and a few neologrsms are o
introduced .. : (RN . .

2.1:: Entities, E, Attributes, A, Equivalence, Eqv, Specie, Spc and Image, I )

2.1.1:;:: Entity ,E, is-any thing real or virtual that can be subjected to exammatron observauon or .
experimentation or is‘an activé performer; -observer or actor . Aft entrty is called’ agenl if it acts testlﬁes
observes . Things; objects, beings; actions; systems; émotioris, thoughts ‘dreams are all entities .

2.1.2:: Attributes , A, are the result of observation of an entity using a procedure describing the method,
instruments or senses used . Proprieties, predicates, characteristics, images are words with a similar
meaning . Different attributes result from the observation of the same entity if different:procedures are.
used. The choice of the procedure depends.of the experiment .. Attributes of an entity are innumerable .




2.1.3:: Equivalence, Eqv, the concept of equivalent-entities is introduced as follows : if entities E1 and
E2 have the same set of attributes, A={al,.,aN}, then they are declared 4-equivalent . In games and
formal languages, entities can be created and declared axiomatically absolutely-equat but real entities are
not equal but equivalent . Things are described by attributes and attributes are exemplified by sets of
things that possess these attributes, this exemplifies the duality of things and attributes .

2.1,4:: A-Specie, is the set of all entities that are A-equivalent and wrll be symbohsed by A-Spc or
simply by Spc;S Seealso 2.1.3,

2.1.5:: A-Image of an entity is grven by the set A of attributes . Images of: unequal entities can be equal
if all attributes of the set are equal not withstanding the entities may be different:.: :

2.2:: Languages , Lng.

Learning how to describe things and attributes and to translate infortation implied the creation and
development of /anguages .No restrictions are made to the scope of the word language and gestures
dances , sounds or computer instructions are all languages .

Language-commumtres are formed and the members can send and rnterpret messages versed m that
language ... .-

The number and the complexrty of hmnan languages increasés contrnually and‘the very ﬁmteness of
hmnan capacity limits drastically the nmnber of languages that can be learned by any onehmnan. Vide
NI, N2 .N3.

2.3:: Concept of Holon, H, Composites, Co . .

2.3.1;:; Holons, H The Universe can be viewed as a dlscrete .system and thls concept 1mphes the
existenice of indivisible parts which will be cailed holons. . Thrs mdrvrsrblhty must not be understood as
a real impossibility of dividing an 4o/on but only that an holon will not be divided during the observation
or experlmentanon The holons that are present or participate should be classified in the respectlve A-
specie , see 2.1.4,2.1.5.

In chemistry, atoms can be considered /olons if no nuclear reactton do occur in socral sciences every
livirig bieing may be an holon of the society, in cosmology a planet or a star can emulate an holon. ; in.
molecular biology , codons, a 3 letter word and a stop can perform the function of :holons. ,.see 2 3 2, and
composrtes like DNA, RPA can be oonsrdered holons .. ,

The appropriate applrcanon of the holon concept to real cases w1ll depend of the system to be studred
and the problem to be solved .

2.3.2:: Composites, Co, holons can be aggregated and these aggregates wrll be named composztes :
which can be endowed with algebrarcal and topologrcal structures, a molecule is a.composite of atoms. .
2.3.3::Holons in Languages , the concept of holon is apphcable to languages An holon.is a s:mple :
sentence SrSe Vrde N3 ‘ _ . o G

2.4:: Support of Information, Sup .. = ; AR

" Information is.an, attrrbute of an entity. whrch is. the support of that attrrbute e g electro-magnetrc
waves, sounds, dances objects and . texts of any language are all supports of information -

The amount of mass or energy needed the speed of transportasion are proprieties of the support and
not of the information . . The mfonnatlon contained in a text can be supported-by-a 1 ton marble stele and
moved at the speed ofm’c“art or by a bunch of photons at the speed of lrght Vrde NlO s

25..RemammgUmverse Rem. Cnm e mwrmLcolcria e T Rt ELE R LIS £ LA TR
When an entity is being observed or experrmented itis necessary to exphcrtly hst all the varlables that
describe the interaction between that entity and the “remaining Universe” Rem But Rem is 1mmense
and inexhaustible and its description would imply : innmnerable-variables-.: T RN
The usual minimalist attitude is to choose.a few variables and assumie- that all others are rnvarlant or
the system is perfectly isolated . It is simple but froth of errors and surprises . ek

2.6:: Entropy. . .. . ‘ :

The concept of a formal mformatron was 1ntroduced by C Shannon half a centmy ago to solve
problems of messages t transmrssron It. was simple.and suﬁicrent although ‘information”. was reducod toa
single concept the entropy ofa drstrrbutron whrch isa measure of homogenerty -Vide N4, -

3. Informatlon Forma . o
Information - is used iR 'many contexts descnbmg ‘quite different concepts



To define information asa scalar linear-homogeneous measure it was necessary: to.introduce the .
reserved ‘'word :forma ,from ‘Latin. A short list of proprieties.of: measures is given , vide note- N5

3.1:: Information content or specific-forma , sF-(..) . : : ' :

Given a set of photo-copres of the same page where the text, #xt, as beeni copred without errors then -
the texts of the copies and the orlgmal all contam the same mformatzon and may be consxdered members
of the same specie’, Spe

The specie; Spc, is characterised by the invariant mformatlon-content of the text that is the speczf c=
Jforma, sF .of the specie , sF(Spc) sF(text) is an 1nvarrant and an universal propriety of the specie, Spc .

3.2:: Quantity of information or forma, F(. ) o EUH i
The quantity of information or forma of any sub-set, JSpc of the specre, Spc wrll be deﬁned as follows
F (jSpc)=sF (txt). Cardinal (jSpc), (1).
As the cardinal isa scalar linear'homogeneous measure and sF(txt) i$ a-constant of the specre then
F(]Spc) is also a measure of the saine type a scalar hnear homogeneous measure :

33:: Contmuous Representatlon e T ’ TR e

Discrete variables ‘wete used to introduce the concepts of holons speczf - jbrma and forma S

If the domain of forma is considered a continuum then the coricept of 4olon is an mﬂmtesrmal quantrty
of an n-dimeiisional real space X* with'an algebraical and topological structure and a measure.: -

. The information, jorma F, is a real continuous linear homogeneous functron of the varrables of 'X“
w1th continuous derivatives until a'certain the orderq andg>=2. -~ " 7 - o

In view of these assumptions®, the following formal sentencés can be wrrtten
dF =20F/0Xk .dXk , kin{l..n]), 2). o SRR
dPk =Y8Pk/6Xi .dXi, i in [1..n] vhere Pk'= 6F/6Xk (3) Pk can be understood asa densrty on h
coordinate Xk and the general expression of dF ‘is’: '
dF = Z EIF/an ka + ZZ(B"!F/{?XR axn ka er + etc 1k 1n [1 n] (4) Vrde N6

3.4:: Sources and Sinks of forma o : R
The creation of sources and sinks for information, forma, is obviously necessary and follows the
procedure used when the scalars mass and energy where formally 1ntroduced dee N7 '

4:: Evaluation of . Forma _ '
The evaluation of the quantrty of forma and spec:fc forma is the task of the researcher or the modeller
dully specialised in the domain under consideration .
The suggestions that will be presented may not be directly applicable but they will eventually help in
finding the correct ones .

4.1:: Composites , Co . : '

To describe a composite, Co, the followxng mformatton must be collectcd
a:: the set of the holonic species present ' '
b:: the formula of the members of thé' composrte and the hsts of members of each speme
c:: the graph of connections’, “rodes and  arcs | o
d:: the coordinates of the nodes in a n-space .

e:: the isomeric order of the composite .

To describe a process moreé infformation is needed -
f:: the steps or stages-of the process and its duration .: : : : -
g:: the list of composites and #olonic elements present in each phase of the process -
h:: complementary information :- Vide N3:.and N7.. .-« R T

4.2:: Suggestions = oS Fecie
4.2.1: Holonic specnes HS .

The word “present” is preferred to partrcrpatrng because eventually somenon: pamcrpatxng holons
will be present in the reaction process . o

The following symbols will be used: _]HS—{HSI, ,HSm} (5) is the ordered set of all spemes of hoIons
present and sF(jHS)={sF(HS1);.;,sF(HSm)}, (6), is their specific-forma , -

In chemical reaction, the nucleons and the electrons of: the atoms’ can be consndered the holons of the
system , the indivisible entities . Ce SRS : : S R




The specific-forma of a nucleon;:sF(jHS) can be evaluated by the expression ; :
sF(HSk)-= p.sF(neutrons) + n::sF(protons), (7) ;:'where - n: is-the number of: neutrons and p of protons P,
in the nucleon of the atom .

The specific-forma of electrons can be calculated: by the expressron sF(electron)=orb (8) ‘where ‘orb
is dependant of the level of the orbit of the electron. . SR e e
4.2.2: Formula of a composite. Coor.CO ... . . '

The formula of a compos1te Co={CO01,..,COg}, (9) is an ordered set of 1ntegers representrng the
number of atoms of specre HSk of the set. HS {HSl, ,HSg}, (10),. of the partrcrpatrng specres in the
composite.. . o . SR

The non pamcrpatmg atoms are represented by zero, e. g {0 2 0 O 3 1}

The information content is sSF(CO)=2sF(HSk), if COks0 (1 l) and..the quantrty ofinformation;is. - .
F(CO)=% sF(HSk) COk, (12) and kin.[1,..,g]-.- - Lt e
4.2.3: Graphs, Grf, nodes, Nod and arcs, Arc

The nucleons. .correspond to the nodes, Nod and..the arcs, Arg,, represent the bounds between the
nucleons . Anequivalent description i is a.matrix NxN:.where N is number of nucleons and the elements
of the matrix represent attributes of the arcs, e.g.: forces, capacity, forma, etc.. An arc is also represented
by a pair of ordered integers [a,b] where (a) is the number of starting node and (b) of the ﬁmslung node .

If an arc transports more then one type of inforination, e.g.: electrical, chenucal sound £tc. two.,
solutions are avarlable create an arc for each type or use. mult1 typesarcs. . ...

The specrﬁc-lnformatron of an arc, [a b], wrll be deﬁned asa llnear functron of 1ts capacrty sF([a b] )=
p-Cap([a,b]),. wherep isa posmve real number

As the capacity of an arc binding two nucleons is not usually measured m chemlstry, the suggestron is
to assign 1 to the Capacity({a,b]) .and adjust p. to the values assrgned to.the other parameters
4.2.4: Information of a composite , Co. C .

Specificforma , sF(Co) and forma F(Co) can be evaluated as follows

. sF(sAtm)—ZsF(sAk), (12) sAk is a species of atoms present in Co

. SF(sArc)=2sF(sAr),. (13),;sAr is a specie of arcs used in Co - Ce e et
. SF(Co0)=ZsF(Coo), (14), Coo coordinates used in Co and sF(Iso) ~isomeric order of the composite

. F(Co)=% sF (Xk).N(Xk), (15),X1=Atm, X2=Arc, X3=Coo, X4= Iso and N is the number of each rtem

4.3: Dynamrc Processes L ;.
To describe a dynamic process ‘more mformatron is needed Trme is consrdered drscrete and the o
evolution of the process should be understood as a temporal successions of stages and in each stage a
complete description of the system is made .
Eventually some complementary mformanon must be evaluated namely the ttme of resrdence of the
system in-each stage .- ‘ S : T

S:: Examples

To describe how forma could be applied some examples are presented ; mixtures, chemrcal processes
and molecular biology systems .. .

Considering languages essential to convey forma Ref 3 and 4 are suggested readmg

Ref 1 and 2 are good examples of the domain of apphcatlon of the| concept of the conservatron of
information although' no explicit ‘Teference to information s mentroned in the text ..

5.1:: Mixture of p species

Mx is a mixture of p types of ingredients, members of the specres (Sl, ,Sp) .

The specific-forma of specre Sk is sF(Sk) and the specd‘ ic- forma of the mixture, Mx is sF(Mx) —Z
sF(Sk), k in [1..p], (16). - .

The quantity of 1nformat10n or forma of the mrxture is F(Mx)-ZsF(Sk) Qk k in [1 p] (1‘7) and Qk is
the quantity (or cardinal), of the set of the specie Sk .

The information , forma, regarding the mixing technology sF(B) should be added. . ..;:

5.2:: Typical - Transformations- - ~ : : : e C
The system , Sys, consists of two recrprents Rl and R2 both contamlng orl and water and Sys may

not be in equilibrivm~- - ... o
The symbolsused are : o : orl w water t temperature p pressure sF( ) specxf (lony forma F( )

Jforma . All measures-of:forma uses the some unity: . YRR RINES
R1 contains 100gr of oil and 200 gr of water and R2 10 gr of orl and 1000 grof water :



The initial values are :
sF(R1)=sF(o)+sF(w)+sF(pl)+sF(tl), (16) sF(R2) sF(o)+sF(w)+sF(p2)+sF(t2), (17)
sF(R14R2) =sF(o)+sF(w)+sF(pl)+sF(tl) + sF(p2)+sF(t2) , :(18) .. -
F(R1)=100.(sF(0)+200.sF(w)+sF(pl)+sF(tl), (19). F(R2)=10. (sF(o)+1000 sF(w)+sF(p2)+sF(tZ), (20)
F(R1+R2)=110.(sF(0)+1200. sF(w)+sF(p1)+sF(tl)+sF(p2)+sF(t2) (21)
Typical alterations of the system , Sys . A
5.2.1: Elimination of oil in R1 but R2 is not altered The consequences are:
sF(R1+R2) is not altered but F(R1+R2) is reduced by 100.sF(0) unities of fo; ‘na-,
5.2.2: Elimination of all the oil in R1 and R2 . The consequences are : E
the loss of information about- the specie oi/ ‘and a reduction of forma F(R1+R2)“. RS
In the strict context of ‘the experiment, an extinction of a specie has: occurred A
5.2.3: R1 and R2 are not altered but the two liquids are homogenized . : RS
It is assumed that the formulas of oil and water are lost in the process but the densmes dl and d2 of the
mixtures are given . '
The specific-forma is now sF(R 1+R2)—sF(R1)—sF(R2)—sF(dl)+sF(d2)+sF(tl)+sF(pl) (22) and the s
Jorma is : F(R1)=QR1.sF(d)+sF(tl)+sF(pl), (23) .. .
A similar loss of information occurs for F(R2) and F(R1+R2) SR R :
The loss of the formulas.of water and oil isnot compensated by the mformatron of the densmes of the
mixtures . :
5.2.4: Regarding sources & sinks, these are supposed to be extemal for mass, energy and forma

5.3:: Chemical Processes.

Some essential  pre-conditions must be assumed :. : IR - SRR UERRP
a:: the elementary entities, holons, are members of the vanous specres of nucleons and electrons that are
present or participate-in the process . o ; S B :
b:: atoms are composites of a nucleon and the assrgned electrons
c:: molecules are composites. of one or-many. atoms T
d:: no nuclear reactions‘do occur.. . Vide. 4.2.1.. I IR R :

The speczf c-forma of nucleons and elec(rons wrll be grven by expressnons (7) and (8) respectlvely ,
see4.2.1 . .

The descnptron of a composrte 1mphes acqumng mformauon regardmg the holons that partlcrpate rn the
composite and the graph that connects these #olons . For example : :
let {S1..Sn} be the set of species that participate in the building of a composite Co and- {SF(Sl) sF(Sn)} R
are the respective specific-forma of the n species then /lhe composite proprieties are- -

specific-forma : SF(CS)=XsF(Sj)+2sF(Arc-k)+ZsF(Node-1:Coord.)+sF(isord), (24) and "

forma F(CS)=2sF(Sj).Mj+ ZsF(Arc-k). Ak+ Y sF(Node-i .Coord. ).Oi+sF(isord) , (25), where : *
Mj is the number of members of specie-j, Ak the number of arcs of type-k, Oi-the numbérof -~ -
coordinate order; -isord the isometric order and coord the coordinates of the nodes ‘in the chosén space .

5.4:: Chemical Reaction .- ' SR TR R T

The system is a closed vessel containing various molecules eventually in a non equilibrium state and
temperature and pressure are not uniform .

The initial quantities are: qO2 =10, qH2 =5, qOH=0.1, qO2H2=0.5, qOH2=5 and the fmal ones are :
q02 =0, qOH=0, qO2H2=0 . L

Applying the law of conservation of .mass, qH2 and qOH2.-canbe calculated .

The specific-forma of -each molecular specie is given, for.instance : . sF(02)=11, sF(H2)—-3
SF(OH)=33, sF(O2H2)=72, sF(OH2)=6%, (26)

The specific—-forma of the system is: mmally NS
sF(System)—sF(02)+sF(H2)+sF(OH)+sF(02H2)+sF(OH2) 12 (27) and in the end is-
sF(System)=sF(H2)+sF(OH2)=9, (28) . - ' =
The quantity of forma of the System is F—Z sF(X) q(X), where X is the symbol of the molecule and
q(X) means the quanuty ‘

The Initial forma is F(Sys)—l94 3 the ﬁnal is F(Sys)—46 2 and the forma lost i is 148 0 whrch rs 2
dlscharged in some vrrtual or real smk S

55 Polymer g
Given the monomer, pfe, a polymer is constructed . The purpose is to calculate the forma and specxf ic-
Jorma of/the polymer
The symbols are as usual, sF( )=specific-forma() , F( }=forma(), n( )=number of (), t( )=type of (),
Arc=connecting arc, isord=isomeric order and coord =coordinates of the nucleons .




The specific-forma(pfe) is given , sF(pfe)=123 .

5.5.1 Polymer with 2 equal: monomers,:Po2 .- (AR Gttt

Let : n(pfe)=2, n(Arc)=1, t(Arc)=1, an one drmensron space is suﬁicrent to descnbe the graph
coordinates, X1= 0 and- X2— l.and n(rso)-l out of 2 orders sF(t(arc))—12 Lo
sF(xl)~sF(x2)—sF(coord)—4 sF(is0)=2..: ‘ ; :

The resultant values of specific-forma and forma are;
sF(po2)=sF(pfe)+sF(t(arc))+sF(coord) +sF(iso)=141:
F(po2)=n(pfe).sF(pfe)+sF(t(arc))+2;sF(coord) +sF(iso) 264
5.5.2 Polymer with 3 different monomers:, Po3 . L T e it
sF(pfel)=123, sF(pfe2)=12, sF(pfe3)=23, n(pfe.)=1;- n(Arc) 3 t(Arc) l two dlmensron space is-
necessary , X1=0, X2=1;X3=5, Y1=0, Y2~1 Y3=9:and. sF(coord)~4 n(rso)"2 out of mauy orders and
sF(is0)=9 , sF(t(arc))=12, the same: for all- types sF(Coord)—S :

.The spec:j‘c -forma. and Jormaare:-. -
sF(poZ)—ZsF(pfe~k)+sF(t(arc))+sF(coord)+sF(rso)— 187 ke{l 3]
F(po2)=2sF(pfe-k)+sF(t(arc)).3+6.sF(coord)+sF(iso)= 251 ke[ 1 3]

5.5.3 Polymer with 99 of the same monomer , P099 .- e

" . The sF(Graph) is enormous on account of - the guantity. of ‘arcs and types of arcs and of thc graph
description in.a 3-dimensional space needing much more-information.. The intticacy: of the problem
LIows 1mmensely w1th the number of atoms see note N8

S. 6 Molecul ar Bnology
5.6.1:: Introduction . T T
Genes are described in a language wrth an alphabet of 4 letters the 4: nucleotrdes ademne cytosme
guanine and thymine (A,C.G,T) .: e g
The language of the proteins is based on an alphabet havmg 20 letters (20 amino acrds) and these -
amino acids can be connected and constitute proteins and life-forms- are'build with proteins el
In molecular biology , the genetic instructions to build- protems uses a language-of - 3 words (codons)
and a stop, the codons point to an amino acid from the given set of 20 amino-acids. - . ‘
Note that the total number of instructions'is 64 . but the cardinal-of the set of amrno-acrds is only 20°:
The rungs of the helix of DNA is a word of a 4 letter alphabet and must be translated in mRNA a3 -
letter language. and these are further. translated to: tRNA that: have the mission to ﬁnd the appropnate
amino-acid . (TECERE I S .
5.6.2:: Holonic-bases o ‘ ; '
The choice of the holonic. base depends of the problem to be solved for mstance
a:: Evaluation of the forma.of the rungs of the DNA helix..: : o
Eventually the chemical example, 5.3, can be used -asa paradrgm and holons are the chenncal specres
b:: Evaluation of the forma of the helix... - : i
If the fprma of the components of the rungs are known they can. be consrdered the referentlal holons
pmwdégthat they are not de-composed during the process .
This method can be continued and each level of mtrmcacy is build usmg as holons the composrtes {
evaluated in the anterior level , vide N8 and N10 .. ‘ . IR : :

6:: Conclusron N -
The concept of information.was redefined as'a conservative measure and given the name forma'. -
The examples and applications:presented in chapter 5 show that tlrere are essentlally three dlﬂicult _

problems to solve : o

: the definition of the set of holonic species. Rememberrng that itis essentlal that the members of the .

holomc-specres of the -chosen set are not dismembered during the process ‘or reaction ,- ,

b:: the attribution of values to the specrﬁc-forma to each holomc-specre must malntam a reasonable a

relation of valuges between -species - s

c:: when choosing values for all chemrcals or brologrcal processes itis of paramount 1mportance that not’

only relative values but also absolute. ones have been reasonably. chosen to achreve a good and complete o

description of the composites . o

d:: once the tasks (a), (b) and (c) are conclude, the description of a composrte is qulte a stralght forward

operation but a very intricate and time consuming one . S :



. 'Noté‘s R

N1 The mformauon acqurred and processed by a hvmg entlty can be called knowledge The partmon
of human knowledge in specralltles using various scientific languages promotes the creation of islands of
knowlédge and a certain isolation of scientists of different specralmes which is an unfortunate o
consequence. o

N2 Language is any ﬁnrte set of symbohc ent1t1es that enables the descrrptron of thmgs entmes .
objects, living beings, actionis, systems, ¢motions, thoughts drearns and cominunication . Languages
were created with different finalities and recéive adequate namés | e.g.: 1dromat1c heuristic, formal,
codes , jargons, etc.

Languages are build upon afinite set of a simple sentences, SiSe “and formally all SiSe can be

expressed as an ordered trrple [a R b], meanmg that (a) is related to (b) and (R) is the symbol of the B

relation .

By definition or constructlon a SiSe can not be decomposed in other SlSe of that language

Simple sentences can me viewed as the buildirg blocks of the langnage . "

If two things are described by the same set of sentences of a formal language then both tlnngs are
supposed equrvalent in‘an mterprctlve language """"

If ‘the same thing is described by different sets of sentence m two drﬁ‘erent fonnal languages but each_

setis a formal translauon of the other set then the two sets are consrdered equwalent to descrlbe that
thing . Human languages can be provided with many functions and operators eg.: Vide N3 .

N3 * Functions-and Operators

a:: Degree of Development , GD . Each ]anguage has’ anumversal-reposrtory of sentences U-Lng, :
and $(U-Lng) isits cardinal . Each member of the hngurstlc-conunumty knows a sub-set ,kU of U-Lng.

and the member liriguistic development is 'GD=$(kU) / $(U-Lng) . $ means Cardmal _
b:: Degree of Membership, GM . isa measure of the membership truthfulness of any grven enity
and “GM an-element of a retrculate with an uriversal , {1 :1] of 'real, and two connectwes max, min ,

with the following intérpretation : *GM=1"absolutely False GM="-1 absolutely Trse and GM-O ‘means

unable to evaluate GM . Any other suitable reticulate can be used .
¢:: Degree of Confidence, GV . the degree of confidence of the truthfulness of any information
depends of its source , author , channel of communication . The interpretation of GV is similar to GM .

d:: Translation, [a,b]. Theword text will be employed to describe a structured and well formed set

of sentences of the language .

The translator [a,b], transfers information of - the set of sentences Ta of the language La to the set:
Tb of the language Lb .and the translator. [b,a] executes the reverse operation . .

If Ta=[b,a](Tb) then the pair {[a,b], [b a)} is1-1 relatlonf Itis very drfﬁcult to concerve a l 1
relation , for two non-formal languages. " - ...

e:: Aggregation & de-aggregation . Languages are provrded wrth a parr of operators Agr that
aggregates simple-sentences; SiSe, to build composrte sentences and . Dga, that de—aggregates composrte
sentences in the respective simple-sentences, SiSe.. . . S i

N4 The most used model to define: <information> is‘due to. C. Sharmon Smf ZPi Log(Pi) K

This expression is applied to systems that can occupy. N states and Pi.is the. probablhty assoc1ated to

the state i and Pi e [0,1] creal ,’Z Pi=1 and .i.e [1..N] and N.is positive integer:>0"".

The function Sinf measures the level of the homogeneity of the system . The typical states are:
a:: Pi=1/Nforall Pi and Sinf=(1/N) .Z Log(1/N) = Log(1/N), the system is complete homogeneous
and the information about the position of the system is null, all swtes being equi-probable,
b:: Pjtendstol and forall i<>j,PitendstoO then Sinftends to 0, the system tends to occupy
permanently the state j the inforation is at a maximum .

It is assumed that the degree of homogeneity of the system is reasonably stable during the collection of
data and that needs an appreciable time .

The formula of Sinf is a very old measure of homogeneity of a mixtures and used in thermodynamics .

N5 Not all measure-function can be instrumentally measured but are functions of other variables that are
instrumentally measurable.
Some typical proprieties of measures are presented :
a:: sF(SP)=F(SPj)/cardinal(SPj) is an universal propriety of the specie, SP and SPjc SP.
b:: If Utxt is the universal set of texts of a language and PUtxt is a partition of Utxtand T1 and T2 are



parts of PUtxt) then, T1 and T2 are disjoint sets .
c:: The transvection (a generalised product) of an intensive variable by an extensive one is an extensive
variable if the pair of variables are conjugated. E.g.: power x time, force x displacement,
tension x deformation, pressure X volume, temperature x entropy, all these products are energy
- and-density x voluime is mass’ and prlce X quantity is ail ‘economic value ‘
d:: The values of sF(Sys) and F(Sys) are sF(Sys) ZsF(kSP) and F(Sys)*Z sF(kSP) Cardrnal(kSPJ)
where ;" K’ini* {1..n] ‘and ‘kSPj ckSP. . .

N6 The matnx representatton 1s [M]cr] and Mkl aPk /3X1 62F/6)G( oxi...

Note that rf q>2 then denvatwes tlll order q. should be wrrtten

N7 These extemal smks and sources are recexvers and provrders of mass, prM energy prE and
Jorma er ‘
Let F(Sysl) and’ F(SysF) be the 1mtral and final forma of the system Sys, ‘see NS d
The conservation of forma implies that F(Sysl) F(SysF) + AF and. AF,_is the amount of forma
positive or negatrve that inust be_ transferred to the system of Sources &Smks of forma _

N8 Complexrty has a formal’ deﬁmtton based on'the 'I‘urmg machme In rdxomalc languages the word .
complexity is also used with the meaning of int icacy . Here the two words wrll be used wrth drﬂ'erent
mterpretanohs complenty has the restrlcted meamng of formal complexrty and mtrlcacy means avexy
complicated and dlfﬁcult problem to propose or solve but not necessanly a complex one . .

N9. “Hawking slays his own paradox” and proves that black holes do not destroy mfortnatlon meaning.
that 1nformatlon like mass and energy are conserved See Ref 5 L

N10 The main screntlﬁc and techrucal effort has been to reduce the ratros of _fbrma to mass volume _
area, energy and price .

If anew support for ﬁyrma would be dtscovered that could propagate ata speed not hmxted by the
speed of lrght then 1t would be possnble to revrse the usual theory of. the creanon of the Umverse

References. - -

Ref:1. K.Muellen e L:P.Rabe | “MacroMolecular and Siipramolecular- Archltectures :
for Molecular Electromcs Annals of the New York Academy of Screnccs R
" ‘Volume.851 - 2 P s
Ref.2 C.H.Bennet and P. W Chor “Quantum Channel Capacrtf Scrence Vol 303
19':March 2004 :
Ref.3 -A.G.Portela," “ng2 A System for Inductron Lecture Notes in Artxﬁcral :
Intelligence”, EPIA 89, 4 Portuguese Conference ot Artificial Intelligence, -+ '+ "¢ 7 7n e
Lisbon Sept.1989, Springer-Verlag
Ref.4 A.G.Portela; “Homogeneidade e Teoria- da Informagdo”; ‘Sessdo publrca de
:- 24 de Fevereiro 1999, " Academia de Engenharia ; Lisbon -~ o sy
Ref 5 17" annual mtematronal Conference on General Relattvrty and GravttatrOn et Rt i h
18-24July : - A T S P R T R AR N R




