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1. Abstnact
Thir prceentation is deilot€d to some methodological aspects. However, I know from rny

experienoo, that various systom rerearch ir received reluctantly conridering tlre lack of

rnefioaobsical interpretationr. They are very broad problemr and at tlrc rame time bclong to

mafiy rcceasch branchec. Each of lhffe brancher hae got its own culture of activity. Therefore,

ryccialicb rcprcsenting variour rcrcarch branchff, will underrtand my viewr in variour wayg.

Thcrcfore, tlte arlhor prercnts a suggsstion to standardize the procadurer and hoper it will be

acc€Éed.
The 

-paper 
plescrilt a ccrtain mettrodological approach to the pogibility of app$ing the

Crnemt Sygem Theory in ths rcr€arch on Socio-Econo-Teclmo Sycteffi. Scientific and rocial

necdr of nroh approach have been dircucsed Tfre proceôrc us€d in rpsearch have been

ruggeste4
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3. Introduction

3.1. Contn tdi.nof vûews

Different viewr concerning the topic of ryit€m rcrcarch have been propagated. The notion of
a system ar an objoct existing in true reality ir undergtood in various wayr' Therc arc many
ptrttio"fio* on thc methodr of rolving problems called system problems. Some of thcse
i.tutmar kd to obtâining cxcellent results. Some of the tnown rcrults have gained almost
gencral apprcval. Yet, rome rignifrcant problems whictr, as it seemr, can be conridered only
by rneanr of syrtem metlpds rtill await solution. Therefore, further rearch ir necessary.

The author allows hiffÊlf to pesent a ccrtain way of rcasoning with no great theoretical
aseiraliotrr. Hourcver, it ir a ret of methodological reinarlc of practical ure when rolving
rome problemr.

Sgggestiom included in thir paper arc bared on rnany year' rcsearch expericnce and p:actice.
h ôitc of rcriour difficulter in obtaining accecr to foreign literatruc the ruggestions are also
bared to a crrtain extent on wodd output on tlrc notion of a ryrtcm, The author should preserÛ
at least romo of the rigrrifrcant publicationr. It ir rccerary becaure views similar to the ones
prerentcd by ttre author have been publirhed for rhe last few yean.

The following publicaliom mate the alrtlror feel befier wlrile prerenting his own viewr:
\lr.E.Hrfûchiffon, Mcltiry Syrûeil ffiitûdrl8 Re.Ictvnt arxn Mingerc J.'Brocklerby J.,
Mub1dlwblogp Tottwû a Franswrft For Crilbal PlaruIbm, ar well ar Eric Sohwartz'
Contml in NotÀtfftciel Systerrrs. Where bæ it Coræfrum? atl.d A Proposalfor a Holistic
MdbPhys*:at ûnd Mda-Iqical Maola.ng.qe by the eame auttror citing: Robert Rosen'l
Lile Iæ$, A C;ornprcttcttl'ûve Ûquiry to the Natarc, OfiSirr, and Fabrûcotbn otl'ffe'
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The following termr (definitions) of cybernetics suit thÊ arfhor'r coræqrtioru

,v4woy of thie*hg" - @nN wn Glserffel$,

"ShouW 
oræ tote ore cerûru| cor*Et, a f** pûrciph ol cybtrub, ît mtW b

circdoûty " - (Heùa wn Focrger,

The autbor rtrarcs vielw bared on the work ofEmgt von Glarerfeld from l9E4 €ntitled,,,S4s
in thc (;onilruction of ,rolfurs" ond ,,rcalit1t'. The opinionr on ,,tcience al a ryttc,flr"
exprerred in the work of J.I(Klaarrcn ,,The Sociologr of Scientifo KrcvleQc d thc
AetW ol Scierce; o4 &ictree is a SlÉea Too" cititrg Robert Roscn's ,,Anticipalory
$f,x/errrc. PhilonphicdrMdlænûicol utd Mdhoblogicol Fonttddions," The clarcification
of methods p,rercnted in M.C.Jackron, P.Keyr', Towad a Systelll oISyrrcrre ll[dhùlogùæ
should also be mentioned. The ruggertion includ€d in ltÂJ.Sirgr, T.F.Itfaoglehrg 1988,
Tovafl a Genaal Tlpory of fucial Sstem Developnen: a Manqarent/Maûahry
Perspective dererves atûention-

3.2. Rern*s of the GlobolSociûl Siluaion
Orp of the latfft and rnfft importarû tarllr in world rcience noïradaJn b, accoding ûo thÊ
author, crcating mcthodological barec for conôrcting global analyrir of civilization
developnent Swh rrccerity deriver from the need to conduct a rûdy of prognorir wlrich
may s€Nve as thc basic for pnruing rcJcarch on stratcgio sceîarior with a global rangs. Tlærc
ir a poesiblility for rcliable rcsults of the ana$sir to becomc a pnemire in detcrmining the
ctrategiff of conrpanica dealing with economy on a global rcale.

The globalization of mar*ets, fin8re, competition and proôrctr caus€s the dirappearance of
fiontiers. Howwer, there is a dangÊr. The danger lics in a growing conviction about lhe
effectiveNrers and veracity of thc cconomic analyrcr and prognoecr. Although thcy are
presently useful tools h$ il mËy be an imgecrion at trir stage of the global development of
the wortd economy. It is worth noticing that marteting amlyrer b thÊ nain tool of
effectivenem. Howwcr, this tool is vety ringlc-tracked. In addition, the analyrcr uc bared on
the knowledge of the mentality of people in ,,Wectem" culturc. The artenrptr to analpe the
communitics of other culturer arc naive ar they are barcd on our irrage of tlnre culturec. It ir
also naive to believe in the porribility of crcating ,,a global village, in ,,Wertenr" terms
(Furef l99i). Noirher rhould ,,\iletûetrn" motivation be conridered ar identical ûo thÊ
motination of people of other cultures (Abegglen & sfitt<, 19E5, Aoki & Rorenberg 1987,
and espacially: Fukuyama 1992).

One of the rnattefl shar€d by all the inhabitanb of the globe may be the joint creation of the
ryrtem vicion of tlre world. Yet, there ir a reriour minmdentarding at the barer of thc ryrtan
ttrcory rupported by the \ilestern Civilization We are corvinced that it b ilre conrequence of
roience danelopnent in our part of the wodd. Thur, according ûo our point of view, it b dm
the rerdt of ,,Western" philosoplry development. In fact, the ryrtem philosopty ir cntircty
wfamiliar to the ways of comprehenrion of ,,\vestern Man." According to (Bafio% l99l) thÊ
,,West" perceived nature in a linear way and the ,,East' ac a non'linÊar creation in all itr
complexity. We rhould state that the cyctffl approach to the perception ofthe wodd ir prcrerf
only in the philorophics of tlrc Eart. Regardlere of the hi*orical dirputcc, it ir ,,thonr" whorc
mentality is bctt€r prepared for the world being formed now. It ie obscNved in the econorry.
Howcver, oæ ghould not porhrlate any attempt to change the nrcntality of the pcople of the
,,\ry'e8t" as it is mreal. Nerrçrthelers, we ought to take the exi*ing situation into accormt. The
futule d€p€tlds on the rearch for comrnon idealr, airns and dealr. Searching for qnalitier
wttich diffcrentiaæ people in thc world roale caurer increaring divicioff. It alto pîwidÊl
fabe propoeer. ThqU nrchproporis arc tlre iouroe of politicianr' actionr, uùic,h reeinto bc
more and more irreeponsible and throatening for tlre futurc of the world Undouhodly, we alr
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all rlowly becoming aware of the go\r,ing necemity for the ryst€m perception of the world.
'Ihis 

baris should be the sommon ground for cooperaton. It doer not mean a deoline in
competition. Only the undertaeingÉ bascd on global analyris may tbus influence the 2lst
ccntury co it rvill not be ,,an age of cxtreme*" (Hobsbawrq 1996).

Thereforc, nre rhould conduct reeearch on the inlluenco ofcurrcnt eoonomy and technology
developments on the dfuectionr of changc concerning people in the uôanized agglomeratiotu
of ttre West and in conditiom of other typer of existonce ar far as the following aspects axe
concerned:

- mentality,
- social behaviotu within home society and in relation to strangers,
- organization and lifestyles,
- attitude to dutics performed ro far,
- atttude to ethical and religioru slandards,
- attitide to tradition,
- attitude to political, ctlnic and other problems,
- attitude to knowledge.

3.3. AdvicelorScientists

'Ihe 
main advice is for all the Bçientirts to be willing to develop thoir aotivity in accordance

with social and economic development ofthe wodd

Pleare, excute the author for his boldness. As it turns out , the author has spent all his long
life in a very clorod conrer of the wortd. All this time he har followed the dsvelopment of
gciencp in the wodd It seemr that it is easier to notice lhe main tendencies in the course of
prosessos from an impored distance. The cass ir rimilar to sports: it is easier for a careful and
competelrt fan to notiçe the reastns for wins and defeals watched from a dislance lhan for a
direct participant. 11 seerns to the author conceitedly that he is such a cornpçlent fan in the
ficld of science development. As far ar social problerns are conc€rneq he has experienced
thosc stormy times to his cost.

Deepite what is normatly thought, rcientific circles have always had a great impact on the
procresrçs of dccigion making. f'herefore, rcicntists can have an influcnce on the direction of
clranges ta&ing place in the world. Obviously, this inlluence is executed in the course of a
long pcriod of timc. Crenerally, scientfic circles righûy idÊntify emerging threatr. This is
derived from a large ôze of objectivity attributed to scientists as well ar erudition and
external attitude towards matters which lie in the trands of politiciane and businessrnen.
Therefore, the scientists rhould not onb rignal the tlueats but also indicate rcmedial
measures. These measwes comprire the gcientific rcsearch results, whictr clearly and
convincingly indicate the directionr of de,oision making in political and economic matt€rÊ -

decisiom which will infltænce the etimination of tlueats. Thus, the scicntists rhottld firsttv
charpe ltrenuetvet and thÊir circles. Changer ghould mainly effect the methods of research.
'11rÊ 

m€ùods :hould help to obtain results which are cuncntly useful in dccirion making. The
rnain methodologicâl portulater for research whoce results may prove useful in decision
practice are the following:

o A multidisciplinary approach should replace the inærdisciplinary rerearch which is
nrypored to lack competenco. Obvioruly, it requires the solid cooperation of
rcicntistr of variour rpccializationr.

o A multi-msthodological approach - resulting from the necesrity of agreement of
one definitc problem with the visws ofvarious schools of rcience philoroptty.
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r A multi-modet approacn - applier varioru types of modelr rimularing reality. It rnay
also lead to a multi-mathernatical approach.

4. ïbrm suggestions

1.L AntùcùpAory System
It reenu that acceptanco of tho rimpleot definiton of an antciparory systern io abcolutely
sufficient to meet the neede of considorationn included in thir paper. Therefore, it is a cystem
which can anticipate fiÉrue rtal,eg of itr environment and on the basis of such progrroris it is
able to adjust its exigtcnce lo the changing environment. Such change tater place in order ûo
preserve itr exirtencc and catry out ilr own goals, goalr which are the essence ofitr exictence.

Anticipatory syctem, as any other ryrter4 comirtr of a rct of elemcntr (objcctr - phpical ,
energctistic, informational or abetrac't) as wcll ar relations (inkB) exirting betwcen therc
clements. One of these rclations conditions the existence of a ryrtcm as a relatively icolated
object, It ir a rystem-forrnatve relation. Elements of the ryrtem may alrc be systenr. Thir is a
saric picture of a rystem - itr photograph taken at a given moment.

Syctem dynamics is connectÊd wilh procerser which rake place in its interior and itr
environment. As wo know, a proc€rs ir a requence (sct) of succeeding gtates. Proccsses :rrs
exprereed by meanr of rome relationr exirting between elementr. Thur, the analyrir of
changer taking place in relations is important. Procesc€s may drange feahres of fie elementg
whioh are not rystems but homogeneous objcctr (phyrical, e,nergctistic, infonnational or
abstracQ. Processos may also changc fcatwcs of elementr which are callcd systemr.

The essenc€ ofanticipatory system is the exict€nce ofelernents and connected relatioff which
are able to analyre changer in the environment and anticipate frrturc rtates of erwironment on
thig basic. Such elemente and relations may in certzin conditions exhibit anticipatorry abilities
or not, It ir the very specific typc ofsynergetic effect.

In the anticipalory $ysûemr created artifrcial$ (t€chnical equipment-machines) we can prcrcnt
thir pictrue in a dircct !vay. ln natural systemr exi*ing around ur (and inride ru) precire
determimtion and rerearch of elementr and relationr exhibiting anticipatory abilitier seear
impoeriblc. Theq it is necersary to determine rome indirect mahodr. In ruch care
maximization of objcctivism in the conducted regearch is errcnlial. Thercfore, we chould
carefirl$ concidÊr what clemcnts of the rerearch wortrhop can be bared on premirer wilh a
low level of objectivism

1.2. Socio-Ecorc-Tæhrc$tstem

Human society undergoes very rignificant trangformationr rmder our eyes. 'Iheir courre ir
evident for weryone. The coruss of these processes is obrerved by scientistr repreacnting
variour ficldr of science. The renrlts of obcervation des€rr e attention and rerpect. Wlærear,
the prognosis bared on the rerults of observation do not prove true. There are mafly rcamm
for such state. The main rcasons include the lact of rcrearch cooperalion bctwecNr rocial,
economic and technical rciencer.

Noq the global human rociety ir aquickly devetoping rystem including mcnlal dweloprnent,
gocial ar well ar economic relationr and the lact but not least relatiom with technologl whictr
deat $'ith the application of a growing number of differcnt tper of pnoductr which have a
rignificanf influcnce on all tindr ofbehaviour and rocial attitudÊ.

Accoding to the a$hor effective prognosir of global rcciety mzy be canied out exclurively
on the baris of analyrir which include all the mentiomed arcar rimuttancoudy. Effective
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anticipation of rocial goups and the wtrole rnanlcind in relaiion to quickly changing
conditions of existerco rhould be laken into accotmt.

5. Methtdological Baclgrcund

We can notice a serious restraint on the influence of the General Sycûcms Theory on scienca
davelopment on the world soale. There are variour opiniom e:rprersed on this sÉject. Mainly
effectivenesr but also reliability of application of this research method arc impaired.

W.E. Hltchinron from Edith Cowan Univcnity, Churchlands, Wertern Auetraliq in his paper

,JvIa&ing SYrterns Thinking Relevant" wrolp (1996):

,,...@ntenporary ryrtÊms thinking sufferu from a nrmtber of afflictionr caused by the
dominance of ideatirm. This har drawn the rystems movcment away from practical, problern
rolvfurg toward introrpection and an overindulgencc in philorophical ana$ric. This has led to
a ncglcct of real hrmran bohavioural patt€ms and an over emphaeig on how people ghould
behave ifttrey conformedto some perfect model. ..."

and:

,,Ther€ sesrff alro to be a tnend to igrore the conc,rcto world for absûact ones bared on
stanccr relatÊd to rome rociological, political, or philorophical theory"

Ono of the rnain goalr of the Gsreral Strtcnn Theory and Systcmr Rescarc'h bared on this
thcory ir in my opinion bninging various renrlts of scientific rerearch to their application in
practice. I arn strongly corwinced of the truthfulnsls of this view. Nowadayr, the creation of
the thcory of chaos comnrcrrccd a large rcrrolution in the world rcience. It is not rmtikely that
th€re is a porsibility to create a totally new dercription ofthc rcality. There is also hope for a
g1aôral dbapeÊarance of barrien batwcen various fields of rcience, Rsgearch on non-linsarity
of nature phcoomcna hat b€sn cafii€d out. The notion of rmivecality haf be€fl dcærmined.
The r€pcatabilig appearing in ths complex ry8t€mr in thc form of fractals has been
im'csti$t€d, Thesc af,e milestones.

Howwer, it reems that today'c ter€arch on chaos still rqnaim witin the frarnes of traditional
fielde ofscience. Thus, we forget that it b not only a new rerearch method but also a new
approach to the perception of reality. Tlrcrefore, it is a new philomplty of mderranding
reality. According to the author there is a clear nrggertion to undertake multidirciplinary tarkr
in which ths thçory of chaos will renrc as the leading rescarch tool. The analysir of the way to
obtain resulb in arry traditional branch of scienc.o may s€rvç as the jurtification for ruch
ruggertion For cxample, æpamtÊ ros€atch ir conducûed on irdividuals and a ûotally different
apefioac,h ir applied in care of rcsêarch on tlrcir community.

The above mentioræd rcmarkr reem to havo thc form of apparent$ qiuctifi€d impr,emiom
but let u tate a clos€r look at tho scenc, wlpre a drama called Î$e ,development of scienc€"
ir perfonred- We can earily obrerve that the errc'ntial sventr are not created in the middle of
thc rcap in full light. They rometirner talc place in a barhful ]vay ar not being comidcred
rcicntifig which meanr having rcj€ctÊd dm obligalory in scieûtific procearce.

Thc author suggestr placing one of thp unrcientific weirtr taking placæ jurt in the middle of
thc gcene. The suggertion is based on a verified genuinenesr ofpredictionr obtained by meang
of dcrigning msthods. We can obrerve a huge quantity of technolory productr around wtrich
fimction effectivety asrd have b€en created thants to the desigrring methods of analyces and
syntherir of conplex syctffr. Thur, the auihor suggestr taking the rcxt rtep and applying ttæ
rearoning baric comidered ar rmsci€ntific in the research on chaos. The main r€ason for thic
ruggertion is thc rystem procedur€ applied in desigrring and the methods of combining
rrarious fieldr of rcicnce. Tbs evidsncô of itr officiency can be formd in tlre work performad
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by pmferioml derignen. ThÊV are rpeciali*r who hile alnrayr applied tqne iort of
ry5tem's Approach in their wort intuitively wiôor* theof€dcal premirer. Efficiency of
practical activig of designcrs has b€cn juttified on the barer of the General Systemr fhàry.
Thc Derign Theory ar the bagig for Conceptional Prcpamriur of Activity (any activity) hao
been creared. Derignen extribit high methodological dirciptine. It should be ctrereeq that
deringers comply with thes€ rigourr without app$ing any malhenratical toolr. Thlr, ttn
situation ir differe rt than preermred Ivlath€Nnatical conrideratiom rcfer only ûo relected
fragrnents of the whole syttem or its particular subryrteinr ar tlrcre are no nratlrcrnalical toolr
which may bÊ rrred to dsscribc wcn thc rimple* toctmical device ar a nilrolc,
Ori the othor hand" during the ,,Science-Cognition{omciournere{ordoba'79" Congrecs
rweral rcquirenrentr which rhould be fulfrllcd in ordcr to ensu€ proper developmcnt of
rcicnco werp focured on:

It ir neccmary ûo earry out goneral rerearch" taking into account the multi-lcvel and
multidimenrional reality in natural and rocial phenomcna
n is cssential to nryplcmont the caural rerearch with theleological conrideratio6
including the purpores of phenomena and procærcr ta&ing place in naturc ad
eociety.
Quality rcrearctr, dffcdbing the esrcnce of the phenomena, chould cornplete the
rssults of dercrigionr urd qrnntty rncasrrr€rncnû.

r Scientfic rcrearch should conrider the setr of qualitics proferscd by particutar
groups of people and ttrcir t''pe of awarcnecs.

Tte author will pore the following problcm:

r Searching for tlreoretical and practical applicable findamenlab for analyrir ard
synlhesir (derignftrg) the rocio-econo-techno ryfi€mr.

It is an int€r- and multidisciplinary problem. The problem oomporcs of ths following
ssientific taske:

e Creation modele of object invertigated
o Description procerses defined on the object irwertigared
o Creation methods for simultaneou irwertigation of procereer - wlren every æparate

Procffs can be invertigated with the use of the upto-day methods accordfurg ûo thc
practice in separate branch ofccience.

Soluion to the posed problem reqtrires ruc of different mathematicat tools. It generates tn'o
new melùodological tarks:

. It is necacaary to ju*ify the joinl use of several mathematical tools.
r It is neccelary to consider the permissible rangc of intuition.

Th€ base for rolving the posed task is as follows. All lhe malhcrnatical brarrchpc are
connectcd \ilith by one another by many rprasons. There are alco bffincher ûpated ar baric, for
inrtance: mathematical logic, theory of retr and othqr branclrss (it depends alro on the
meaning posed by different matlrematicians-philosopheru).

For practical prr[roic$, it is pouiblo to trcat mathcmatical branches ar languagcr with retr of
symbols, s€ts of grammar rules and sets of ryntax nrles. The fragments of reality one can
deccribe with the hslp of one of those languager. I beliwe, it is possiblc, with some dose of
intuition, to tranelate a description in su€h a nuumer ar one can hanslate a poem into a forcigr
language. For thir prupose, it ir necer*ary to create a map of mathematical from the
point of view of its relationships. A simplified proposition of suoh a map is presented in book
(Adamkicwicz, 1983).



6. Suggested Introduction to Systcm Methodologgr.

6.r.
If we are going to conducl scientific research whose rcsultr will be prer€flted only to
scientists thcn the rimplified description of reatity, called a model, rnay be adopted to the
customr ruling in a particular field of rcience. Îrc model needn't be comprehenrible for
pople outsidc the circle. In order to find practioal application, these models strould abo be
adjusted to the montality of thc &cirion-maken wtrc will cmploy our proporals.

In order to mcet the nccds of rorearch defined a3 ,,syst€fn rer€aroh" it ir necercary 10 compty
with the following rules while creating the models; thece rules may be called the rigows of
the ryrtem method (Mazur 1976):

o prscirion rigour conceming precirion required in reparation of the rystcm from the
environment. It is independent on the simplification levcl in the rystem model.

r functionalirm rigour - the rystem should be sepcratod from the enviroffnent
according to its fimctionr (carried out procaoseÊ) and not the rpacial separalion.

r invariability - tlre definiton of the rystem must remain urchanged in ths course of
the whole recearch.

o completion rigotu - the division of the system inlo subrystems must be complete.
o s€paration rigour - the division of the systcm into subsystemr must trc reparable.

Taking into accormt the above mentioned rigours may be simplifred by applying thc so-called
msthod of generalization during ttre ident{ication of tlre syrtcm. The method is baeed on thc
previour idsntfication of the rupersystem which should conlain tlre rerearched syctem.

It fu abo necessary to follow a generally known definition of a system: ,,System is a set of
elements and a s€t of relatioru joining the elernents inside thc rystofi as well ar thp etemcnts
and syræm ar a rrylrolc with the erwironment.' It should bç add€d that the elemcnts of the

rystem rnay be material, energetic, informational, and abrtract (for example, the elements of
a philomphical rystem etc.) Among the relations existing between the cloments of the system
we ghould alro focus on the relation which determines the exittence of the rystern narnely, the
system-formative relation. The postulate to apply the rysûem definition of the rerearched
objcct doer not rcquire a marhematical approach to the consideratioru becaurc thc vcrbal
description should also be subjected to some logical ordcr. The necemity to apply the above
rnçntioned dsfinition results from the need to combine conriderationg ard recultr from various
fielde of science. In order to adopt malhematical ap,proach to firrther considerations rile may
Êuggest a definition baeed on mathematical logic, for oxample (Wintgen, l97l).

6.2. Plæing thc DtuIied Sciencæ in the Global System

The baric for a geireral view of reality should inchde awareness of itr rytem nature. The
percepion of the reality as a cystem should be the bares tbr the general approaoh to it:

,Universum" - U, conrirting of the cocmos, the globe, natwe and thc rnan as its integral part.
System U conrits of four rubsysûems:

o .Physlcum Subsystem" - P, comprising all naturd objects dercrmined a3 ,,inânimale".
The procersos tatfug place in thir rubryrûem arc determfurd by thÊ lawr of physicr and
chemirtry.

o n,Blologlcum Subsystem" - B, compriring a greal variety of biological objectr. The
procemer tating place in thir ry:ûem follow the lawr of biologl.
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. ,,Soclum Subsystem" - S, ths set of all forms of mcntal consci€ncÆ in the corporate serue
(,,Socio") and individual (Psyche'). The Subrystcm S appeam in the form of behaviour of
partioular pe,ople as well ar cocial behaviour. Systcm S also includss materialized creationr
of thc human mind: lawr, extemal atfibuær of religious cultr, works of art etc. llpee
procersee follow the law: of psycholory and sociology.

r oArtlticlum Subsystem' - A, colnp'riring all material man-made objects produced by
industry or cottage inôutries. The attempt to describe this system is the System of
Instrumentrl Civtttzrtlon - SIC (Adamkiewicz" 1995).

Within the global riurge tln subeystem A more and more tightly covers the area of the U
system. The subsystem A has an increaring impact on the S subsysæm. It is a natural proceff
of civilizafion developnrent and ttrer€fore it ie ineversiblc. It lcad* to the çrestion: How does
thc dovelopment of lhe A cubsystffl influsnc€ the S rubryrtem? According to the economistr
and politcians the development of the A subeystem influences only the riso in people'r living
standard and it ir the only aim of itr dovolopmenl. But only tlat? Doesn't the development of
A change the mentality of human kind? And if ruch change taker place, then hon4 An
important initial problem to be examined ir tlre way tlre rubrystem A develops. Another
quection arires: Are thsro any critical points within the development of the get aftcr which the
set changes into eomething of differenl çalityf

Thc division complies with the rigours of rystem method (Adamkiewicz" 1995b,1997d). The
rmderstanding of the tI system as the topsystem of all the sup€rsyctsms may rimplify the
applicaton of generalizalion method, namely the identilication of a detailed rupersystem
which includes the system we want to cxaminc.
'We 

can Buggest tlre notion of Instrurncnlal Civilization System - SIC (Adamkiewicz, 1983,
1995,1996) ae the introduction 1o the analyses. As it is the on$ global app,roach free of
politicat, religious and national aesociations known to the author. Introducing the notion of
SIC, it war proved that ons of the main features of civilization development ir the growing
satruation ofthe creationr ofhuman hands and brains. This obvioru fact is being analysed
only in the context of economic development. Whcrear, it influcnces the mental and culhral
changer in the global scale; these changes determine the directionr of human civilization and
not the growing quantily of produclr.

On thc barie of the above division of reality it is quite easy to definc ths streams of relationr
existing between the subsyrtems of the U system. These s'treams are essential for detailed
research bcing carricd out. It is also eaqy to determine the system-creative relation as a set of
relations wtrich distinguishes the examincd syôtem from the erwironment (the supcrsystem).
Thcrcforc, at the beginning of wery detailed rescarch \ra suggcst defining the U system
according to our rerearçh neede. It mcans creating our own U rystern model which will
includc those features of the U system and ils subsystcmr, which tue important as far as the
aim of rpsearch is concarned. We are mainly concemed with relations existing between the
subsystems of the tl syslcm. The main goal of such procedure is the ctatemenr concerning
simplification level of reality in our researctr" The next stage ir reparation of the superrystem
from reality. We will determine our examined system in this ruperrystem. The supersyctcm as
v.all as the examined system may include various elements of the subsystems of ths U rystem.
thc choice will dcpcnd on rhe defrnition of the examined syst€m and the rerulting dsfinition
of the rystem-creative relation.

6.3. Sr$enAbïlily to Dæcribe Objects andPrccesses

Nowadays, the system way of thinking encounters crisis. Most people reject this sort of world
perception. The strongest rcsistance is among the soicntiets. If the approash is accepted it
rsrves only as the basis for creating the delailed scisnce barsd on cyberneticr. In order to
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opporc thir anti-ryræm ændency it is necesrary to continræ the dialogrrc between dieciplincs
ara initiaæ appropriate rerearch. In order to achieve it $,e must constantly be aware of many
facts which are often hidden timidly in oru rçrearch work, Some of them are listed belo\il.

Thp cgence of rysùem rerearch is its oapability to discover synergctic interaction between
elç1ncrib of the examined object. Such inæraction regults from cooperation of elements
organizcd in the form of a syct€m (Adamkiewicz, 19974 L997b). Thut, we malre a
methodological error by examining the intsraction of arry two objects without deftning the

rystcm in which thesÊ elements firnction Ar a recult of ruch resÊarch we will in fact obtain
infonnation on rynergetic interastion. It will b€ an inieracton taking place not only between
two clcmÊfi$s brrt thÊ sum of inleraçtionÊ between the elernents of lho syrtem and cooperation
of the cxamined elemcnte. In thie cafe, we will be rmable to gsneralize the obtained rosults
because tho sanre truo elemenls in another systsm may rhow a different lwel of rynerry.

lllrs above reasoning indicate.s that we should grve up all the rcientfic actionc except for
thore wtrich emrploy system organization. Still, tlre syst€m research may aho be houblerome.
Detemùning ttrc limits of the examined cy$em may crealo problemr. $re rhould aim at
furchding a pomibty lugs regment of l€ality $'ithin ths notion of a ryrte'nl Ttpr\ n e deal wiût
a grcwiry number of ry*cm elcnrentr and wen larger nrttrùer of rplatiom between the
elementr. Thir tark ir unrally imporible to perform. According to tlre author, the onty
solution is to search for a divirion of the examined sogrnent of reality which would comply
with thc etienoe of system philosoplry as far as rmall rectiom are con€ern€d. Such division
cbordd allow for adjusting the examined rcgrnent to thc size suitôle for rerearch wodnhop.
The arfhor ruggestr that the idea of ths Univenum cyrtem - U rneets nrch reçtirements t<t
some ext€nt.

fte arrurqÉionr of every rcientific roroarch are bared on intuition or corne from practice
cùaractÊristic of a giveo dircipline of rciæe. Intrrition ir bared on knowledge. Regardlers lhe
acquired htowlpdgp ttre acccptancc of arnn@ionr b ctill an aôitrary act. In thc syrtem
rpgearch Odcrmining the limib of the examined qfstem is ruch an aôirary act. All the
philo$ph€rc of rcierrcc from Wittgsnstein (and rhê previou) to Feyerbend (and the
fonowfurg) trave dealt with minimization of the intuitive ftee choice in scientific research. All
in all, the pcopoealr corpcrn the enrployment of inttrition exclurively at the inlxoduclory stage
of relerctr ft i: corect providing that a homogc,neour object and a homogeneous procets are
rubjectcd to res€arclt. It is ffcerûial to ,,canre" ruch object and procees out ofthe practical
rcality by msilu of ,,OcLharmn's Razor." It har no comrcction with the syrtem rosearch.

Crencral nrgærtiom refening to thc baric nrlel for conducting global anatyrsr of civilization
deryelopnrent may be redved inro the following postulater which so far have not be.en
concidÊred as rcientific by sorc oircles ofscientists;

the amtyrfu rhould have a ryctem oharaoûer which mean6 that they should conristently be
barod on a pfopcrly rclected conocÉ of ryrûem theory tr treating the problems integrany
and applyirg the multi-level and multidimenrional app,roach. Thc validity of the multi-
dinæmion approach to scientific tasks is rtrongty oppoeed in marry fields of rci€nce.
ôrdrg tlæ crealion of ths rydem models or their fragnents rubjected to rerearclr, we
ûould aim at tlrcir mahernaticat repûercntatio& ar l€ast a rimplified one. Applying a
rnattrenratical approach nee&r't lead to obtaining quantty data The ,,bigger-rmaller" and
rimilr evaluatioru obtairrcd qualitative$ are even nrore ffsêfirtial. h the fteld of
mailMnatical approach to sci€ntific resÊarch this postulaæ is nol generalty acccpted cither.
Tbe esential role of tlre rnatheflratiçal approach must bo conrpleted by includhg multi-
lelr,cl comideratiom bared on inûrition This postulatc is instantly rejectcd. h fact" ûe
reasons are conçletcly unjurtified Ac there is a begiming to evefy reseafch the
assumflionr of the rubject are bared exclurively on intuition. Thur, wtty can't we agreo
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with hcorporating the mult-lsvel approach to inûrition befiveen the particular *4ges of
reseârch €xce1lt for the medisval attachm€nt lo Ockhan'r razot'l It ir not a brard-ncw
postuJate. Some of the malhennticians (diùtiewica 1975; Mortimcr, 1982)
jurtified the nccd for rush aption. Th conrervatirm of proferional malùffiraticialu did not
allow ruch vicws to ry€ad. It ir a banicr which exirts peni*ently beturcen a daôrs{ive
ccienc€ crrch ar nathematics and all other .oienoef based on ùûrction qùich m€ans
drawing conclurionr from facts coming fr,orn the evalnstion of thc existing reality.

The cçcond posillatc dealt with an furporiant enpirical fact. The procorres of rocial
devclopnent in€luding thc economic on€ ase rnt lirpar (Baurnol & Benlrabib, 1989,
Deneckcre & PelikarU 19E6, Dnrckcr, 19t0, 1989, Freenran & Percz, 1990, Glciclq 19t7,
Jenner, 1989, 1991, 1992). Thercforc, the coursc of phenomena dcpcnds to a large cxteirt
cv€n on dight ctruqsr of the initial conditonr. Tfnrr, theæ procÊrc€r rhould be coridered
according 1o the tlrcory of CIIAOS. It ir errential to obtain dcecriSiom in or&r to s€arch for
the form of mivenality in thcre qyst€m3 (for exarrple: FeigeûaurL 1980).

7. Synergistic Effect Rcscerch

I dare ray, this ir thc mort inrportant arycot in the iystÊms rcrearch It war noticod ar far bact
as the ancicnt timcs. The ancienls formulated the tbesir: ,,Thc whole ir rnore than the $m of
partr'. The Synergirtc Effect can be eaeity defined in t€chldcal rciencec. For example: the
collection of all engine parts without giv'mg thffr an appropriate stnrcûrre (areembty) ir rnt
the engine. In rocial rciencer the problem ir not to eaty.

In such studies there are two porsible wariants:

. sûdying tbe ryrtem ar the whole and then analyring itr compoæntr aftcr
decomporition of the ry*enr,

o stulyfutg particular components and th€n their aggregæion (runflring up) to the
wlrole syrûern

In the second instance the Synergistic Effect may or not may bc dctectcd. Howwer, one
cannot be sure tlrat the effçct in the wlrole range har been detected becaure the effcnsc ofthe
Synergistic Effect lies in thÊ additional relations betwee,n the componeirte of ûre system.
There are such relations wùich are not rwealed in the course of rtudying individual
componenis. Partioular componontr may abo rhow cortain now fcahre1 which arË not
revealed in individual components.

Theq lhe rilay to search for the Synergi*ic Effect must alwayr have ite beginning in an
appropriate &finition of the whole systcnL So thc study of cornponenlr can take place after
thorough decomposition of the rystem into thc subsystcrnr.

ln my view, only in the course of decomposition of the qystem, all relations can be det€cted"
and among them also those which constitule the Synergistic Effect. Such relations oùvionsly
rerult from certain features ofthe components. I am ofthe opinion that direct rearch for and
study of thosc featurcs is meaningless because they manifest themschyes only within the
sysûcm as a whols cauing exaclly the Synergistic Effect. We can prcsumc thar these featurcs
are of avery complex character and depend on all other featurcs of tlre component. So, tlrose
component featureg that cause the Synergistic Effect \ryithin ths rystem can be sfidied and
defined indirectly. The starting point for suoh studies should be the previour designaton of
thc relations causing the Synergirtic Effect.

On ths basis of the presented opinions it appears that the key problem while shrlying the
Synergistic Effect is the compctence for detecting all possible relations found within the
system. In the systerns in qtrcstion, there is a great number of relations. [t is not posrible to
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sûdy all the relations simultaneoudy. So, it is vcry s$ential to clasify the relatiom property
and rtudy them in rerpect of hierarclry, It i8 inadvisable to carry out such op€ratioris
intuitively. The error margin can be loo large. On thc othcr hand, it is aôvisable to usc the
appropriate mathematical models in ordsr to clasrify the relationg and study thcm in reÊpect
of hierarcly.

8. Methematicel Models in Systems Research

8.1. GerremlAssantprions

A1 the cady rtagc of the General Systems Theory were proposed many modclr of rystemr.
I:ter, their application war given rry. A widely rpread thesis on the inability to describe rocial
phenomena in mathematical tcrms indicates that teaching mathcmatics in rccondary schools
is at a low level. The mathomaticians wam that croating mathematical modclc af early stages
of research limits the variety of associations (for example: Wintgen, l97l). [Iowever, affer
having desçrib€d tlre field of rercarch in the lal4uage of a proper scientific disciplinc,
avoiding mafhematical dercription in fhe next stages leads to simplification of a problem in a
complete$ free way. We rhould then advirc everyone punuing the rystem rsiearch at leasl to
att€mpt to doicrib€ the examined object in mathomatical terms.

Wc rhould crpccially advire apptying mathematical models of systcmr based on the Theory of
Set or also in the notaton of fbrmal logic. The aim of the nolation is to enablc cttrrcnt
analysir of relations rerr oxirting betwcen elements of the resÊarched system. Such sets of
rclationr may be notcd in the form of matricer, that is in the form of tables. Ths tables allow
for hierarchism ofrelatione having no quantitative data. Such mathematical approach requires
abilities acquired in the recondary school. The essential advantage of notalion ir alro the
poreiblity to cooperat€ wilh mathematicians. rffe should keep in mind thal fact that the ÎIrcory
of get is recogrrized by most mathcmaticians as the basis for all other fields of rnathematiçs.
The axioms (amumptions) of every field of current mathematics are I'ormulated in terms of
tlrç theory of set. A mathematician may trr€ another mathematical language to develop the
researcher's idea which was initially exp'ressed in the language of the theory of set. An
example of cuch developed programme of mallrematcal approach to systÊm rerearch has been
presented in the paperr (AdamkicwicU 1997a" 1997b).

Mathematical approach employing thc Theory of Set allows to describe a system of arry
dcgree of cornplexity. Although it ir a general descripion wc oan use it to describÇ an
cxamined rystÊm without large simplificatione. It is important bccause social processes aro of
chaotic nature to a large extenl. The research of chaos ir possible if it has wen the rimples|
mathematical doecriptionr of the procers (F'eingenbaum, 1980, Gleick, 1987, Schuster, 1988,
Stewart, 1990).

Creation of the following and more detailed mathematical modelr of a rystem mugt be
accompanied by ttre following rimplificationr. Thur, it ir necemary to nrate intuitive
decisions roquoncially boturcen ttre particular ctag$ of rerearch. Whsrcas, from the
mathernatical point of view, the following models rnay rerult from each other quite precirely
be,cause the particular mathematical tanguages applied in thp succersive fields of mathsmatios
result from each other due to common background of the arsumptionr in the theory of ret.

If we are to take up any systems studies, firsl of all we have to assurne a dsfinition of the
system which should be strictly obeyed in the courre ofths whole resoarch procers. In flry
opinion it is not advisable to atsume a definition barod on a mathematical formulation for the
purpose of such general clraraotsr of the rtudieÊ. But duing the invertigation we should thirù
ovcr fho type of the sot formod of thc elpmeirts cniering into thc composition of the system.
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The definitionr of ths Jets furclrded in tlp mathematical rettheory are ve(y helpful ht it does
not mean that we have to dclcrib€ the wlnle ryrtem ùy mcane of a mathernatical fonn The
relatiom bctween elernentr can bc arranged by tlrc definitiom given in a relatiom theory but
only when we warrl to ma&e furtlrer rue of thir theory. Howevcr, it is not rnccoeary. The
relations can be arranged in any way. The various sets of relations \ilill be made. The most
esscntial probtem is the identified relatiom anatyris, tlrçir classifrcation and hierarchizalion
from the point of view of a rignificanc,e test. But in this rcspect it is betûer to Glsal€ somc
mathematical modcls for particular set of relatiom.
lVhere is the whole problem? Well, each system rmdcrgoes somc proc€sces. [Of courre, I
omit the inveetigation of the system being a ,dead objecf', which is enough to dercribe]. The
elements of the syrtem take part in those procesres by msans of the relations connecting them
with other elementr and ths rurrormding reality. So, also the relations undergo ccrtain
changes. The changer in each relation are arranged as well in a certain proçess (I arsume that
everybody understands thc procers as a ctate s€quence at real time - particular gtates need not
follow continuorul-v - the requence may also be of a discrete character).

Compariron and hierarchization of relations are possible only when we are able to precent
them in a combined form. Ttæ nro'st convenient form is, in my opinion, to create the matrices
for particular retr of relations. The elemcnts of tese malriccr, in other word the relationr,
will be the functions dependent on time or the constantr. I would like to empharizo once rnore
that it is not the lnint to carry further invertigationr by means of mathematical methods, or
rn€ans to solve e.g. cquations. The point ir to form the matricer in which the relationr will be
seen in an orderly \ryay. Further invcstiptionr will b€ bared on logical ana$ris. Thc matriccc
will b€ treated as data boards. Particular matriccs r rill be compared with one anolher by
means of a time axir, whioh will be common for all the matricer.

Necessary knowledgc of particular mathematical branches resolves itrelf merely into
understanding the essence of this b'ranch, in olher words into its langrrage. The operational
ckill ir not indispenrable.

E.2. Sone corrchtsiotts - Oatlinc of ProposedMahodologtfor Invætigdions

Thc proSnsed rescarch work har an interdisciplinary character. It ic evident that such a
comprrsed problem is difïicult to colve with th€ help of the consecutive uee of the methods
belonging to the many discipliner of knowledge (Adamkiewicz, 1983). It ceçms to be b€tter to
reach an original method of invertigations. 

'fhere 
is a proposition:

o At the begirning it is inappropriate to stârt up with the mathematical modelg of the
procels terted. Eady mathematization may cause the loss of important acsociationf.

o 'Ihe 
noxt step will be introductionary formalization of the problem description because

of the necesrity to escape the rubjective conclusions. The best way Beerm to be the uee
of formal logic deçnndencies becau$e of the concurrent porsibility to test the
description wilh the help oftautolory circles.
The area of investigations rnusl be trealed according to the Chaos Theory because
çourse ofsuch processes depends even on thc rmallest change ofthe inital conditionr.
Between the elernenls of the tesled system there are enornous quantities of relations.
It ig the reiuon for deroribing the rystcm investigated as an n-dimensional Riemann's
Spacc.

o The reduction of dimension's quantity can be done by employing relations
classilication with ths help of the Theory of Groups.

r Obtaincd sets of pararnetefi can be reprcsented by thc axes of a Riemarm's Space.
I F'or some cases ths next step is linearization of the process description. These

equations can be solved with help of the Similarity Theory.
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o The linearizaton dercription of tho problem leadr to the ure of the Einstein's Indexed
Temor's Notation for roMng obtained ret of equalions dercribing the mentoned
problern

The above prcrcnted proceôue war used by the Auttror for rofuing rome othcr p,roblemr
(Adamkiewica 1995a, 1995b).

9. Finel Considemtions

Proporition ofthe prcdiction of systcrn feafiues ruggerted in thig paper ir bas€d on throe
independenl ways of investigatiom (Adamkiewicz, 1983, Barrow, l99l).

TLe ltrst oDe - ale tlrs investigationr of the real tyctsrru in ttrc real conditionr. Then the first
qræstion is a relation between a feature of ntrole ryitem and lhe rame li:ature of ttc
comporentr ofthe ryrtem.
Tbe socotd ard tle third - ir the inve*ipton of posibilitier to solve a multicriterian
probtefir, whon thc comporcnts of the problem ar€ not comparable to each othcr - fintly: itr
mÊarures are incomparablc.

The second way - is bac€d on gcomctrical conrideratiom. If we have a tqd( to inve*igaæ
many componcnts togethe,l it ir corwenient to dercribc ruch a rituation as a spac€ with the
adequate (1') number of dimensions. 'Ihen the general model ir an n-dinrensional
Ricmam's rpace. Each dimenrion ir suitable to one cornponent one tneasure and so on In
trir rpoce we can put a temor. Thic tcffor may be aho ndimenrional. In general if we define
a general t€nxx we do not necd to define dimenrions. h the next rtep (if n€eded) we definc
ttre mcacurcr't€morl. Without the measurff'teffors lve may irwertigate the inrrariantr of ou
taÉ. The msasurÊ teruors make a rpace very complicafed. Euklidean laws of geometry are nol
conrrcnicnt to ruch a rpaoc. Hourcver, it recms to be the only pomibility to dorcribo a
multicritcrian ta* in mode adequate to rcality.

The tlird way - ir an algebraical one. Thc m€ntion€d greomctrical problem uar rolved try
AIbert Ehstein algebraically on the basir of the Ricci-Rienrann's calcuhrs. It ir ro call€d the
index€dtÊmor notation

Tlrc ure of enmrerated mathematical methodc ir rimple, It ir enough to understand the
FÊral idear. \Ve define a genÊral Riefirann'r ænror a@uately to our needs then search (or
rnt) for invarianù of the problem. Then we define a meagure's tensor and in such a way we
will obtain m rpdimenrional ryace of our tar& in qrrved co-ordinates. Then we put an
adequalÊ rinpliûing arsumptiom with thic eird in vicw - to rcceive an n-dimeneional rpace
with the Euclidcan geometry and, if we nee{ we put ûre next prerumpion - and we rcceive n-
dinpncional Errclidean rpace with rectangular co-ordinates.
Yet on the bacic of cach two dimenrions we can consruct a matrix and we can investigare
relatiom between each two cortponents of our tark.

10. APPE|IDIX - The Crse Studies

lOL MoeUrA in Dæûgt irg æ ilæ Euistot lrcIasbn of Ycbus Bnæb of &iercæ
in tlc Pmcæ ofAnatysb andsfialr_sis olrrv WemTdd

Tb ttrrn of a nro&l applier to nrch a rysteln'which can be imagined or malcriatly r€alizeq
ad which reflecrr or r€cottrucû ttp focured object in such a rvay thaf fts exarnination givec
u newinformation about it.
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The fnal goal of modellfug process is to obtain a rnathpnratical model. fu it has already b€en
statÊd it is hardty ever porsible to idcntify a mathernatical model of tlp whole object.
Therefore, mathematical models are cuhtituted by otlrer models. There modelg are accurale
ar far as logic ir concerncd" Such modelg are crcatcd ar particular rtagos of bignhg
(synthesis) or the analyrir. Tlrc rpeoificity of systems inôrcer a ncccsity to look clorer d
qyntheeis and analyris on tlre multidirciplinary and interdiroiplinary ground" Tlnrefore, the
derignem since long ago, have employed the elemeffs of ry:ternr approach in their activity.
Thsre elenrents may gÊnÊrally hclud:

r The hierarchical decomporition of the dÊsigrred ard analysed objectc and
progecseF;

o Carrying out the ryntherir from a rimplilicd gen€rèl conccÉion to dctailc, ard not
vicevcrsq

r Including variouc particular branches of rciensæ into the prtrcerr of r5mtlrcris at
prop€r stages.

The rynthesis tlut fu decigning can be treated as the procerr of geveral :tagse which collecg
and traruforms information and whose products are the modcls of objectr and procerrer (tlre
desiCninC rolutiom). The way of obtaining the modslc of objectr usêd in engine€ring praotice
conctitutc an example of the intuitve adoption of the qystenr attitude ar a natural and
prychologically justified c'reafive attitude.

Let us arrurne that a detailed notation of a project constitutes a ryrloNns ircmorphous model
with a real qyctem. Iromorphism occnrl when a model exirtr in the superryrtem. Fruthermore,
if we conrirtently apply the principles of the syrtems method during the decornposition in the
prccess of analysis and ûring the aggregation of the modsls in the procers of ryntheris
(designing), then we can obtain:

o In the proeess of synthesis (derigning) the creation of the hierarchical requence of
modsls homomorphour with a real objoct of higher and higlrcr dcgrce of
minuteness up to the final objective which is an iromorphoru, deailed notation of
the conrtruction.

r In the proeess of analycis (in the rcientific rerearch) Îhe creation of a contrary
sequence of rnodelr of higher degree of abstractrecs, and of lecær and le$er
minuteness.

The crealion ofboth sequenceÊ ofmodels should be accompanied by:

o The increare of the formalization of the notation, eopecially of the modelc of higher
degr€e of abrtracfirers;

o The decrcaring role ofthe considerations bas€d on intuiton.

An ideal situation would be achiev€d wbn hierarchical modeb of a requcncc rcculted
nrcccreively from ore another. Thic procerr of reeulting wordd conrfut in rurnnting ot
rubtracting the feahues and the elementr, and also in their geneialization or decompocition

Since decomposition (aggregation) will oc,crr not only according to the elementr of a rystenq
but also acrording to the numerous fcatures of thsse elements, thc creared ret of modelr will
be multiparameten - hierarchical. This cet oan be reprercnted in the form of a rpecial d€Ndriûc
(trce). The procesr in rvhich particular grader ofhicrarclry rpsull from each other will conrist
in adding (subtraoting) the elements and/or their featurss.

In ordcr to make the discruced congtitute the barir for solving a pored question,
that ir for steering the inclusion ofvarious branches ofgcience at different rtagcs inûo the
process ofrotving a problenr, it ie essential to make a choice as far as ths point ofview is
concerned according to wtrich the decomposition will b€ made. The basir for thig choico nray
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bc only, in thç autho/s opinion, "the goncralization method". This principle leads to another
arsurnption: the basis for the choice of the poinr of view from which the deconposition of a
modcl will be made rhould bc the analyris of the featurcr of a modelted object as the elemenl
of a certain superryrtefi\ in which a given object finctiom.

| 0.2. Tlæ Fonaion of a Sficm Mo&$or Analysis aûd Evaltdion

The possibility for thc formation an applioable ryrtcrn'r model of tûs rituation and
an algorithm for soluton the designing problcmr connected with rystern darigning is
prerenled below. Applying an appropriate melhod for evaluation of lhe relationr exioting
botween elemenlr of a given sysl€m is another important qucrtion. 'Ihe 

hierarchirm of
relationr is a decisive point 1o |he ruefirlnecs of modelr for rçal derigning procers€l.

The tocation of the designed or am$scd ryrtem in the supersysærn or in its nrarked off
rubcystem should malrc it earier to obtain a hierarchical s€quence of models. Theoretical
circurnstances for dirsolving the mentioned desi$ing problems ons can fin{ for instance, in
the book (Adarnkiewicz,l9S3). It ir ruggerled to conrider dorigning from the point of view of
the theory of changes. Thru, lhe derigned system is the one which aûer being installed in
another cyctern, introduc$ a desirable change. This "anolher syÊtem" is thc environment of
ûe dosigned system.
The introduction of a changc in system dcfined this way may consist only in thc following
opcrations:

o thc introduction of new eletnentr ancVor relations to the systen\
o the removal of exirting elements and/or relalions from the systernb
o the reinforcement of activity of existing elemenls and/or relations,
o the reduction of actvity of exirting eleinents and/or relations.

Thcre are tlre rnain clemcnts of the procers of creating thc model of thc analytis of retations
ap'pearing in the designed rystem:

r Defining the processæ that arc to occru in the derigrnd system and reflecting thcm
on lhe axis of real time as tre cequsnce of staies in the ryrtem will ruccessively
appear (in ttre courre of the whole cycle of the life of the Fystcrn, its subsysterns and
clementr).

r llre menlal (abrlracù creation of the systcm of the system states ûrat will consiet of
the oreated models ofprooesscs.

o Making the hieraxchical decomposition of thc created sygtem of etates (generally,
an ndimeruional graph-trce).

o The identification of relationc apeearing among particular etemente of tlre state's
system (staær of the system) the successive lavels of decomporition.

e Defining lhe matricec containing the identified relations in reference to various
pain of axcs iunong all the n-coordinate axes in which the syrt€m has been
presented.

The eerence of ths mathematical approach consigtr in prerenting the dcrigûing situation with
the hclp of a gcncral form of tengor defincd in n - dimensional Riemann's space. 'fhe tensor
constituents will b€ n - parameters describing the designing situation (the Einsûein s indexed
notation of tenror). After some appropriare format rimplifrcalionr lhe matrices will be created
ftom each pair ofteneor constituentf. To thig end axer of representing should be determined:

o A - axir of procers stater (axir of rcal time),
r B - shategic interaction inthe naterial rptrcre,
e C - strategic interaction inthe subjective/social ephere
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. D - managfuB cubrystilns on the operarional level.
o F - rpherer (domainr), in which finctioning rerultÊ will appear,
e G - steedng interaction ofthe operational level on the conridered system ofstates.
o H - axis ofthe set of SYSTEM PURPOSES REALIZATION fuirctioning.

Real syrteme generalty contain ruch large nrmrbers of elementr and particularly such a
conriderable arnount of relationr, that their rimultancour examination ir imporsible. That is
wlry, rtating the Ercentiality of Elementr and Relationr from the comiderod point of vicw is a
very importanf conetitucnt of every analyris and systenu synthesis (Adamkiewicz, l9S3).

1O.3. T'he Slstem of Instranantal Civilisotion

10.3.1. Introduction

On the rcale of the wlrole globe a large qy$om ar a whole exirts. It may have the derigrration
,,The Syrtern of Instrumcntal Civilization" [SIC] (Adamkiewicz, 1995c). Main properties of
thc SIC syctem, such as rocial, economical, organisational and tochnical are independent of
the regional differences. The SIC systcm is still in traruformation and develops indspendently
ofboundaries. The main problem is thc SIC systsm abrorbs morc and more resoluces only for
thoir needs, only for support the relÊexistencc and for ths future development. One may think
thar this great univenal rystem har a great impact on all the pcople inespectively of various
divisions which exifi among people's groups.

10.3.2. Service F'ocug

llrc 'Servics Foctu' is connected with the fact thal all people ûiliz€ technical rystemr. So far
thir regularity has been noticcd only in fragmentary way. Politiciane do nol notice it becaure
they mainly safeguard various clivisions. Thinkers and scholars, although proclaiming certain
partial truths in that field do not late thie fact into accorml in a rystem way (Iliokman, 1990;
Hicks, 1988). Partially, but only on the basis of intuiton, it is noticed try the reprerentatives of
big bruiness.
Meanwhile, for inrtance, in the USA ths eervics sector representf, mor€ tun two thirds of
America's gross national product (Gt{P), about 75 percent of the U.S. work force, and ae
much as 90 percent of new employment in thir country.

10.3.3. Producr in the Iife of a Contemporary Man (Adamkiewicz, 1983)

The whole contcmporary human activity conristf, in utilizing various objectr while achieving
diffcrpnt aimr. 'l"here objccls can be: - people and teams of people, - animals and plant*, -
rnaterials, - enorg/, - information, - technical products, - economic and technical syctems.
Among these objects tcchnical productr play a rpecial role. It is so, becausc il is chaf,acteristic
for the contemporary wodd that the man's surrounding is frrll ofvariour products.
Jlre avalanche of various equipment rerving people dcvoun at increaring rate the mat€rial
and onergl rçcourcas ofow planet. A nahral tendency is, thereforc, to crcate there products
in an cconomicat way, which cauees that thoy are not ûrable and less reliable. This, in turn,
results in the creation of complcx, more and rnore complicated organisatonal-tcchnical
systems which make the operalion of thsse productr more effective.
In all contemprary congideratons the seme of the exigûence of technical products consistr in
pcrforming ccrtain roles for people, Yet, thir is not the case. there arç many more kinds of
dpvicar which exist only becaure there are olher rnachines. Therefore, while analyring the
problem in this way, one reflecu upon all thc rclationr of Gcneral Systeme only from one
point of view, thal ir from people's side. 

'Ihe 
relations that connect ûrai ryrtem with people,



societier, are not only tlÉ relations which rcgult from human needg and e:rpectations. A
sigrrificant part of trerc relations resuh from the needs of a æchnical rysûem.

10.3.4. Tlre System of Inrtrumental Civilization (Adamkiewicz, 1983, 1995c)

I introdrrced the noton of SIC in order to qualify trc rclationr and their hierarctry among the
cornpononls of a man's producton operation: designing-manufacûring{sing. To dercribe
this, I rncd the einqrlc dapendenciee of binary mathsmatical logic. Thir it not thc widence for
tnihfrrlnerc of the rtatsmÊnb. However, the clored loop of logical tautologl conlirms the
eorrsctners of the argument.

On ths basis of the prercrrted conrideralions it appears that on the world-widc scalc, the
globûl sysiern ofoperation (ofueing all the goods produced) is the ruperqyrtem for the global
sysûem ofderigning (desigring all the gooô produccd) and the global system ofproduction
(of manufactuing all the goo&). So, it rhould bo prcsumed that the global rystem of
operation influences the designing and manufacturing all the goodr. Thir is simply becarue
pcople ure varioru gooô. By uring thc goods producod certain tartes, opinions and even
mentality of people and the communitiee are formed. This refen ar well to thore people wto
are involved in designing and manufacturing the goods rirrce people urc various goods also in
the courre ofthe operation proûcsi, trat is while desi$ing and manufacruring.

10.3.5. The Irgic Deccripion ofthe SIC

In a ccrtain ryctern SC in which civilized human cornnrunities exist the processes of
devoloprncnt OK ae defuc4 gpncrat€d and st€€rÊd by the procom of inællectual human
activity 11 [ree: l]. Thme prooers€s causo cofftant development of the ryrtem Sg and change
ite envirormtent So fu tlre procers ECIC har caused almost exclurively the quantitative
developnrent of SC the çalibrive changes have occurred in a dircrete rvay. Yet the
qrntrtitativc chang$ increaring at prcreirt caure the complete qualitative change of Sg which
jurtifies the staleircnt tlrar the process of the growth XOC ho been nowadayr ruhtituted by
the process of scientific - technical revolution ()p. The basic qualitative change ir that the
rystem SC satisfying hurnan nceds has come inlo exirûence. It integrates thc whole prporcful
activity of a human community within its frarn$. The baric aymptom of the origin of such a
rysiem is that the SCIENCE hag become a productive powtr, becaue al present it rnainty artg
to satbfy ttrc nee& not of inællectual hrmger. It means fhat in the long existing rydem the
rclation Rg crcating the syrtem SC has appearod. The appearancc of thir rclation wag
conditioned by the ctnnge of the sum of the procerrcs O 6 into () p .
Let ur arrurnc thar there exicts a certain 3upersystsn conristing of [sce: l]:

U - thÊ cÊt ofall t€chnical devicee qeatedby maq
W - tho ret of all pro&rctr wtich are not devicer, but produced by means of devicer,
L - ûE ret of all people wùo at the prcsenl moment have romething 10 do with devicec or
producb,
fu, R1ry, RL - ttrc rct of rclatiom among the elements in the rete U, IV, L,
RUW, RTL RWL - the :ot of relationr among the elernsnts of the ict U, W, L,
RC - the ryrtcni 1-odætive relation.

Lct rn &firc thic cftsm: The rystcm of inrtrumental civilization Sç ir a ryst€m rclative$
isolated, exirting inilre dircrete (at placer continuour) form inthe phyrical reality detemfured
in discrel€ (ar places continuoru) way in tfune and rpace.
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The environrnent of this cy$em conridr of: N - the ret of all natural plrysical elenrentr
existing in the reality, B - ûre ret of all exicting biological elementr. In thc environmcnr ûe
process of inællactual hrunan activity I1 ir determined" Sysùem Sg exclunger with the
eirvironment - rnatt€r (abo biomathr), - energl (abo bioe,nerry), - informafion (aho
biotogical). 56 receiver and guæraler the pryclrorociological impuher. fu te€pr constânt
ptlysical conlact with man in a discrçte way (tluough its elements). The psychorocial contast
ir dircrete, but itr impact on flran ir comtant, In the rystcm SC therc exigt - ths general
system ofdesigning Sp, - the gcneml lyfiem ofproduction SW, - thc general system of
operalion Sg .
From thc comiderations prerentcd it results trat the grneral ryrtcm of deriping Sp and the
general system ofproduction SW a* the nrbryrtemr ofttrc general qfstem ofoperation Sg .
It reems that according to the coruiderations prerented wtrich concern the æneral rystem of
operation the name Supersystem of Operation may be pro1loled It is equivalent to thc Slrtcm
of Instrumental Civilization.

11. Refercnces

1. AbegglenJ.,G.Slalk, Jr., 1985, Kaish4 Ihe Japatwe Corpontb4 New York Baric
Books, Inc.

2. Adamkiewioz W.H., 1983, Llbentetywn aWeW Maab ohieHllw tælmianych.
(trotrsldion: qbenetic Aspecb of Teclnical ObjcL8 lwætigctions). Orrolincunt
Wroalaw.

3. Adamlriowicz W.H., 1995, nE Syfiell of hdrunuWl CivûIizAion l4th Intermfionat
Congresr on Qôernetict, Sltrynsium on Sltlrrgûstic Efrfæe of Local urd GIohI
Developnænls on our Littec atd on out Fatarc. Belgique, Namur.

4. Adamkiewicz W.H., 1996, Ihe l$lrerce ol the Globel S}stc;r of Instnnuûol
Civiligtion on tlæ Nstiornl Marirc Ecornnq. Carrent Trcnû in Mryenanû
Prætice: &nice Focns, Manogenunt by PwjecB, Re-Ergùuerhg, Crûsis
Manogcrlvnt. In: Proccedingn of MARIND'96 - First Internalional Confe,lencc on
Idaùre Industry, Volume I. Varna, Bulgaria.

5. Adamkiewicz W.H., 19974 Sytærgiilic Efrecfr ol thc System of htsfrtnantol
Civiliution on tle Glabol Ecorwnty. In: RcseerchJn-Progress: Advrrccs in
Interdisciplinnry Studles, Volrrme tV. Ed.: ksksr G.8., The Inlernational InctitrrtÊ for
Advanced Studies in Syrtem Rerearch and Clbernotiw, \f,rindror, fuario, Canada-

6. AdamkiewiczW.tL, l997b,Connænts pæented at InterSlnç'96 on tle rwrch tæh
$'rnrgùfrr Effects of tlæ Slstem of Instranuntal Civilùnim oa the Gloful Econrry.
In: Resesrch-in-Progress: Advences in llterdlsctpllnery Studies, Volumc IV. E<1.:
Ianker G.8,., Thc Inlernational Instiffte for Advanced Studies in $ystem Rerearch and
Qbemetics, Windsor, Ontario, Canada.

7. Adatrùiewicz W.I{., 1997s, Invætigatiotts on tlæ h{btence of tb Globol SlSem of
Irctranwûal Civiliæion on tlæ Gbbol Ecowmy &, thc MotlnntdicolApprcæhlor
Soft Slr/,ens Arnlysis & Evalaation In: Sls/errs for Sustainobility: Peopb,
Orgadut'nns atd Environrurts, Plentun Publishing Corporation, New York.

8. Ajdukiewicz K., 1975, Logilm pngnutyczna (truntlotion Progrrstic Logtc).
Panstwowe Wydawnictwo Naukowc. Warszawa.



9. Aoki, M., N. Rosenberg, 1987, The Japurcæ Firm æ an hwvdirg Irctitulba
Stanford Univenity Center for Economic Policy Reeearch Memorandurn, No' 106.

l0.Ilarrow J.D.,1991, Tlrærûâ of Everylhing. The Quest lor Uhimate llxplanation. Oxford
Univcmity Pre5r, Neril Yort ([I.S.A.).

ll.Banrnol,W.J.,J.Borùabib, 1989, Chæs: Signifrcarrce, Meelwûsr4 utd Ecornmir
Appbotbns, Jounral ofl*onomioPenpcctivce,3(l), Winler, 77 - 105.

l2.Dencckcrc, R., and S. Pelikan, 1986, (b@'tliw Clws, Jorrnal of Economic
Theory,40,l3-25.

l3.Drucker, Peùer, 1980, in Turbalent Tirrsi Polish edition', Taruld4anie w
ugæh funliwych ed. ,,NowoczetnoÔé", Wanzawa" 1995.

l4.Drucker, Pcier, 1989, 1'læ Ncre Rc&b, New York: Ilarper & Row.

l5.Feigcnbaum M.J., 19E0, Univenal Behm,ioar in Nonliræu Systr.rrrs. ,,Lot Alamot
Science",l.

l6.t'reeman, C., C. Perez, 1990, The Dffusion of Technbal Inmvotiotts atd Clwryes of
Tæhrm<cornmic Poradisra in: Arcatgeli d oL cn* Tfu Wusian of Ncw
Techrnbgb, VoI 3: TechrcIop Difrræion d Ecornrtc Growth: Intenntional and
National Policy I'etrpectives, New York Oxford University Press.

lT.Fukrryama F., 1992, The Ëû of Eistory ond tlre Last Man. 1997, Polish translation:
N{lni d,lovieh, 7ry tk i S-ka Wydawnizfwo, Pozrari,

IS.Irurel Francois, 1996, Przealoté. pewrcgo zhdzenia. Wyd. Volumen.

lg.Glassrfeld E. von, 1984, Sïeps in lhe Consfiuation of ,,olhen" and ,,reali4"'. A study in
Solf -Rcgulation. Proceedings of thc 7th liwolran Meoting on Cybernetics and Systems
Rcrearch, Autria, Vienna.

20.Gleick L,1987,CTIAOS. Making a New Scierce. Sp,ringer Verlag, New York.

2l.Hawking 5.W., Krdtha hisroria æasu Od wiel*iego tybuchu do czanrych ùiar.
(origiûal A Brief Histoq' of lime. Ihom tlæ Big Bang to BIar.Ir Holes). Wyd. ,lysk i S-
ka, Poman.

22.Hickmanl..A. (1990); T'echrulog, as a llanan Alfoir. Mc(iraw-Hill Publish. Comp.
(u.s.A.)

23.Hicls D.A. (ed.) (1988); Is Nen, I'echmlogt ernagh? Malcing aul Relnnlsing U.Sl' ,Basit:
Irrdt stlies. American Enterprisc Institutc for Publis Policy ResearctL Washinglon D.C.
(rr.s.A.).

24.Hobsbawm F.ric, 1994, ASe of Extremes. Tlrc Short Twentidh Cenlury 1914-1991.
Miohasl Joreph, Lonrlon.

25.Huntington Samuçl P., 1996, The Clash of Civilisations. Simon & Schustcr, Ncw York.

26.Hutchinron W.8., 1996, Mathry,$rletrs Thinfting RelevanL Systemist, Vol. l8(a).

2T.ltuakwn M.C., Keyr P., 1984, Tffi'tî& a rystcm of Slslcttrs Mcilndologies. J. Opl lkr'
Soc.

28.Jeimer R.4., 1989, Dùssipotive Strucluræ. Conlrcl and Inrnvative Behaviaur in
Mowpoliæ. The Joumal of Interdisiciplinary Economicr, 3.

29.Jenner R.4., 1991, Techrcbgbal Paradignrs. Inootdiw Beho,bar utd tlrc Fottuion
of Dùxipalive Slracfrnæ, Small Business Economics, 3.

J J



3O.Jennsr RA., 1992, Dissipalive Eatcryb*, Clws arrd tt e $yctaral Chancleristics of
World CIæs l-un Oryani@brts Paper ro be prcrented ro thc 2nd Western Acadc1ny ;f
lvlanagcmenl Intemational Conference: ,ferrpectives on lntegralion" at Katlrolieke
Universitetit, Leuven, Bolgium.

3 I .Klaarrcn J . A. , 1996, Tle socblog of scientifrc Kruwtfte ail thc Acfn iO of scicnce;
or, Scierrce is a S\,ster4Ioa. CYBERNETICA, Vol. XXXD(, No 2 - 1996.

32.tvlaar M., 1976, Clbernetyka i charakter. pIW, Warszawa.

33.Mingen J., Brocklerby J., 1996, Mahbnettwdotogr Towat* a Franvn'orh For Critical
Plrmlisnt. Syctemict, Vol. l8(3).

34.Mortimer H,, 1982, rtgiha rndtthcji (tmnslation: rngic of rnduction). paâstwowe
Wydawnictwo Naukowe. Warszawa.

35.Murawski R., 1995, F'ltazofu notenntyki zarys &iejôw. (transtation: phibsophy of
Molhenûics. 7k kîstofical a1rymæh). lvydawnictow Naukowc pwN, wras;zawa.

36.Nairbitt J., 1984, Tea New Dirætbns Trurctorming our Livæ. wamer Books, Inc., New
York.

37.Petcrs, T., 1987. Thrtvhg on Chaos. New York. Knopf.

38.Prigoginc. I., I.Stenders, 1984, Order out of Chaos. Toronto: Bantam Rooks.

39.Prigogine, I., G.Nicolis, 1989, Explaring Complæity. New York: W.II. F'reeman.

40.Rorcn R,, 1985, AnticipAory SYstems. Philosophical Mutherrratical and MethofuIogbal
Foundûiottx New York: Pergarnon Proru.

4l.Roren R., 1991, I.ife llseff, A Conqrclææit hquiry to tltc Natute,
Fabricuion of Life. Columbia University Press, New York

42.Sirry M.J., Manglcburg T.F., 1988, Totvutd a Gerurol Theory of Social Slslem
dæekrytænl: aMryemeil/tr{uhing Penpeetive. Systems researctl Vol. 5, Noo 2.

43. SchusterH.G., l 988, Deterrtnistic C luosAn Introdrction V(, l Vcdagsgcs. Weinheim,
BRD.

44.Schwartz 8., 1995, Control in No*Artifuial Systans. 114rcrc does il Conæ fmm ?
Proceedings of l4th Intemalional Congress on Clbernetics. Synlrcsium XI ,,Gcncral
methods for Modelling and Control'.

45.Schwartz E'., 1995, A ltroposal -for a Hoftistic. Mela-Physical gnd MAbI.aSicaI
Metalangurye Proceedingr of 14th Internatonat Congross on Cybernetc*. Symporium
XXII ,,Vers une Approche Syrtemique Holirtique"'

46.Stcwart L, 1990, The Nen, Mûlænulict of Clnos l'enguin Books'

4?.Wintgcn G.,19'7l,7nr ræryenttrcordisclæn Definifion urd nosifaierury
hyberwtitctrcr $stene Mathematik und Kybemetik in der Oekonomic, Humboldt
llnivcrritact nr Berlin.

artd

J+


