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sponding�to�a�fundamental�particle�(such�as�an�electron�or�a�photon,�etc).�
The�emission�or�absorption�of�one�particle�by�another�is�represented�by�the�
dividing� or� joining� together� of� strings,� and� the� forces� acting� on� particles�
correspond�to�other�strings�linking�the�particle�strings�in�a�complex�“web”.�

�

According� to� string� theory,� then,� the� universe� is� a� kind� of� symphony�
and�the�laws�of�physics�are�its�harmonies.�The�vibrations�of�strings,�how�
ever,�occur�in�a�ten�dimensional�world,�with�each�one�dimensional�point�in�
our�ordinary�space�actually�consisting�of�a�complicated�geometrical�struc�
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ture� in� six�dimensions,� all�wrapped�up�on� the� scale� of� the�Planck� length�
(the� smallest� distance� or� size� about� which� anything� can� be� known,� ap�
proximately�1.6�×�10�35�metres).�The�vibratory�quality�of�these�tiny�threads�
of�energy�is�what�replaces�particles�and�fields�in�the�quantum�description�
of�the�universe.�The�strength�of�the�vibrations�is�what�we�see�in�the�world�
as�mass,�and�the�patterns�of�vibrations�are�the�fundamental�forces.�

The�speculation�on�incorporating�additional�dimensions�into�space�time�
goes�back�to�the�ideas�of�the�Polish�physicist�Theodor�Kaluza�in�1919�and,�
independently,� the� Swedish� physicist� Oscar� Klein� in� 1926.� They� asked�
why�it�was�not�possible�that�electromagnetism�could�be�unified�with�grav�
ity� in� a� notional� five�dimensional� universe,� or� that� perhaps� the� electro�
magnetic� force�may�relate� to�some�curvature� in�a�fifth�dimension,� just�as�
gravity� is� due� to� curvature� in� four�dimensional� space�time,� as� demon�
strated� by� Einstein’s� General� Theory� of� Relativity.� In� fact,� string� theory�
started�out�as�a�theory�in�an�unbelievable�26�dimensions,�and�was�reduced�
to�the�10�dimensional�theory�known�as�superstring�theory�(shorthand�for�
>supersymmetric� string� theory>)� after� the� discovery� of� a� symmetrical�
mathematical�object�called�a�“Calabi�Yao�shape”.��

General� Relativity,�which� implicitly� interprets� gravity� as� curvature� in�
four�dimensional�space�time,�is�built�in�to�the�basic�precepts�of�superstring�
theory�in�a�way�that�may�be�consistent�with�quantum�mechanics,�and�so�it�
is� hoped� that� the� long�sought� synthesis� between� gravity� and� quantum�
theory�will�naturally�emerge.�In�fact,�over�ten�dimensions�(in�which�all�but�
the�four�we�are�familiar�with�are�“curled�up”�into�tiny�strings�with�diame�
ters�on�the�order�of�the�Planck�scale),� it�may�even�be�possible�that�all�the�
fundamental� forces� in� nature� can� be� accommodated� into� one� “theory� of�
everything”,�known�as�quantum�gravity.��
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Superstring�theory�may�also�go�some�way�towards�explaining�another�
problem�which� has� dogged� physicists� for� years:� why� gravity� is� so� very�
weak�compared�to�the�other�fundamental�forces.�If�strings,�which�are�too�
small� for�us� to�see�or�measure,� incorporate�other�dimensions,� then� it�has�
been� posited� that� perhaps� the� effects� of� gravity� can� only� be� felt� in� their�
entirety� at� the� level� of� higher� dimensions,� which� we� cannot� perceive.�
However,�the�very�fact�that�strings�are�too�small�for�us�to�see�(and�proba�
bly�too�small�for�us�to�EVER�see)�have�led�some�to�question�whether�string�
theory�is�science�at�all,�or�whether�it�falls�into�the�realm�of�philosophy.��

The�validation�of�superstring�theory,�though,�is�all�in�the�mathematics,�
and�it�remains�frustratingly�abstract�and�theoretical,�particularly�as�we�are�
clearly�not�able�to�actually�observe�such�tiny�objects,�nor�to�clearly�visual�
ize� the� multi�dimensional� aspects.� Moreover,� at� least� five� different� and�
competing� superstring� theories� have� developed,� none� of�which� are� con�
clusive,� however� elegant.� Since� Ed�Whitten]s� contribution� to� the� field� in�
1995,�though,�there�is�some�evidence�that�the�inclusion�of�an�eleventh�di�
mension� might� be� able� to� reconcile� these� competing� theories,� to� show�
them�as�being�just�five�different�way�of�looking�at�the�same�thing.�It�might�
also�make�superstring�theory�consistent�with�supergravity� theory�(which�
had�been�largely�disregarded�since�the�early�1980s).�

With� the� additional� eleventh� dimension,� the� fundamental� building�
block�of�the�universe�was�therefore�no�longer�a�string�but�a�“membrane”�
or�“brane”,� leading� to� the� theory]s�designation�as�“membrane� theory”�or�
“M�Theory”,� first� described� by�M�Theory� pioneer� Bert�Ovrut� in� 2001.� It�
soon�became�clear,�though,�that�the�new�eleventh�dimension�was,�if�any�
thing,�even�stranger�than�the�other�special�dimensions�of�superstring�the�
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ory,�being�infinitely�long�but�only�10�23�metres�wide,�so�that�it�theoretically�
exists�at�less�than�a�trillionth�of�a�millimetre�from�every�point�in�our�three�
dimensional�world�but�is�totally�insensible�to�us.�

�

�

�

M�Theory�and�the� incorporation�of�an�eleventh�dimension�is�also�con�
sistent�with�the�existence�of�a�multiverse,�a�convenient�but�ultimately�un�
provable�solution�to�many�of�the�more�intransigent�problems�in�theoretical�
physics.�For�example,�if�the�membranes�move�and�ripple,�as�it�is�supposed�
they�do,�then�events�like�singularities�(and�the�Big�Bang�itself)�can�be�visu�
alized�as�the�result�of�chance�collisions�between�rippling,�wave�like�mem�
branes,�with�the�initial�Big�Bang�of�our�universe�being�just�one�of�many�in�
the�constant�encounters�between�membranes�in�parallel�universes.�
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This� vision� of� the� eleventh� dimension� suggests� a� much�more� violent�
and�active�place�than�the�early�visualizations�of�membranes�serenely�float�
ing�in�space.�It�also�suggests�that�time�can�in�fact�be�followed�back�though�
the�initial�singularity�of�the�Big�Bang�of�the�universe�we�know�to�the�paral�
lel�universes,�which�gave�rise�to�it�(in�what�is�sometimes�described�as�the�
>Big�Splat>),�a�possible�solution�to�an�intractable�problem�which�has�dog�
ged�physicists�since�the�Big�Bang�theory�was�first�mooted.�This�all�conjures�
up� the� rather� unsettling� idea� of� an� infinite� number� of� universes,� poten�
tially�each�with�different�laws�of�physics,�of�which�ours�is�just�a�single�in�
significant�member,� part� of� an� endless�multiverse,�where� Big� Bangs� are�
taking�place�all�the�time.�

But�the�existence�of�parallel�universes�seems�to�provide�plausible�solu�
tions� to�most�of� the�outstanding�problems�with� the� theory.�For�example,�
some�physicists�(notably�Lisa�Randall)�believe�that�M�theory�may�explain�
the�apparent�weakness�of�the�force�of�gravity�in�our�universe,�if�the�strings�
that�we� experience� as� gravity� (known� as� gravitons)� are� not� open�ended�
strings�which�are� tied�down� to�our� three�dimensional�membrane�or�uni�
verse� (as� are� the� strings�of�particles� and�other� forces),� but� self�contained�
closed�loops�of�string�which�are�therefore�free�to�escape�into�other�dimen�
sions�we� are� not� able� to� experience.�Or,� alternatively,� if�we� are� only� ex�
periencing�small�leaks�of�the�full�force�from�other�nearby�membranes�(and�
other�universes).�

Superstring� theory� (and� its� off�shoot,� M�Theory),� though,� is� by� no�
means�the�only�candidate�for�a�>theory�of�everything>�which�is�being�pur�
sued.�Indeed,�some�physicists�think�that�it�has�been�a�disaster�for�science,�
taking� many� of� the� best� brains� off� on� a� wild� goose� chase.� Other� ap�
proaches� include� >loop�quantum�gravity>� (in�which� space� is� represented�
by� a�network� structure� called� a� >spin�network>,� and�particles� are�woven�
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and�braided�together�out�of�Planck�lengths�of�space,�evolving�over�time�in�
discrete�steps),�>causal�dynamical�triangulation>�(a�background�independ�
ent� approach� which� attempts� to� show� how� the� space�time� fabric� itself�
evolves),�>causal�sets>�(an�approach�which�assumes�that�space�time�is�fun�
damentally�discrete�and�that�space�time�events�are�related�by�a�partial�or�
der)� and� even� a� recent� one� called� “An� Exceptionally� Simple� Theory� of�
Everything”.�

Conclusion�
The�theory�of�the�Big�Bang,�as�modified�by�the�inclusion�of�dark�matter,�

cosmic�inflation�and�dark�energy,�is�still�the�best�explanation�we�have�for�
the�origin�of� the�universe.�However,� there�are�still�gaps�and� inconsisten�
cies� in�our�knowledge,�and�perhaps� the�nagging�suspicion� that� the�more�
we�learn�and�the�more�questions�we�answer,�the�more�there�is�to�learn�and�
the�more�new�questions�arise.�

Since� the�1980s,� steps�have�been� taken� towards�a�“quantum� theory�of�
gravity”,� such� as� the� theory� of� super� strings�mentioned� in� the� previous�
section,� steps�which�many�physicist� believe� are�necessary�before�we� can�
advance�any� further� in�our�understanding�of� the�universe.�However,� the�
mathematics� involved� is� hugely� complicated,� the� tiny� scale� is� inherently�
unobservable,�and�it�is�difficult�to�tell� just�how�much�progress�is�actually�
being�made,�and�how�much�of�the�enthusiasm�being�shown�is�merely�due�
to�the�elegance�and�the�compelling�apparent�“rightness”�of�the�theory.�

It� is� apparent,� though,� that� the� laws� of� physics� and� the� fundamental�
forces�that�have�led�to�the�creation�of�the�universe�as�we�know�it�(with�all�
the� complexity� of� stars� and� galaxies,� a� complex� and� interactive� periodic�
table� of� elements,� intelligent� life,� etc),� are� extremely� sensitive� to� any�
change.�For�example,�even�a�relatively�slight�difference�in�the�ratio�of�the�
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strength�of� the� strong� force�holding� atoms� together� to� the� force�of� grav�
ity(about�1038)�would�result� in�a�much�shorter�or� longer�life�for�stars�and�
much�less�favourable�conditions�for�complex�evolution,�quickly�leading�to�
a� featureless,� sterile� universe.� If� the� very� small�mass� difference� between�
neutrons� and� protons� (about� one� part� in� a� thousand)� were� changed� by�
only� a� factor� of� two,� then� the� abundance� of� elements� in� the� universe�
would�be�radically�different�from�that�observed�today.�

�

For� some,� the� extent� of� these� apparent� coincidences� and� >fine� tuning>�
have� led� them� to�attribute� it� to� the�hand�of�God�and�so�called�“intelligent�
design”.�Others� have� invoked� the� “anthropic� principle”� that� this� universe�
appears�to�be�fine�tuned�for�life,�specifically�human�life,�and�therefore�could�
not�be�any�other�way�(if�it�were,�then�would�not�be�here�to�observe�it).�
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As�for� the�oft�posed�question�of�what�was� there�before� the�Big�Bang���
why�there�is�Something�rather�than�Nothing���physics�as�it�stands�has�no�
answer,�and�such�a�question�is�considered�effectively�meaningless�by�most�
physicists.�If�matter,�space�and�time�all�came�into�being�with�the�singular�
ity�we�call� the�Big�Bang,�then�so�did�the�concerns�of�physics,� they�argue,�
and�any�discussion�of�what�came�before� is� therefore�an�exercise� in�meta�
physics� and� philosophy,� not� physics.� If� pressed,� most� scientists� would�
probably�have�to�answer:�“As�far�as�we�know,�nothing”.�

New� work� on� eleven� dimensional� superstring� theory� and� M�theory,�
though,� is� suggesting�plausible�answers� to�even� this�audacious�question.�
Among�other�ideas,�it�is�hypothesized�that�the�universe�that�we�inhabit�is�
just� one�of� a�potentially� infinite�number� of�parallel� universes� (the� “mul�
tiverse”),�some�of�which�may�have�the�same�physical�laws�and�fundamen�
tal�forces�but�fine�tuned�slightly�differently,�and�some�of�which�may�have�
an� entirely�different� set� of� laws� and� forces.�What�we� think�of� as� the�Big�
Bang�was�just�one�of�many�collisions�between�rippling�membranes�in�the�
eleventh�dimension,� and�merely� the� result�of� two�parallel�universes�mo�
mentarily�coming�together.�

Others,� like� the�Ukraine�born�American�physicist�Alexander�Vilenkin,�
claim�that�such�extravagant�theories�are�not�needed�to�explain�how�Some�
thing� came�out� of�Nothing,� and� that� quantum� theory,� and�more� specifi�
cally�the�concept�of�quantum�tunnelling�and�the�virtual�particles�that�pop�
into�existence�apparently�out�of�nothing�as�a�result�of�the�uncertainty�prin�
ciple�(see�the�sections�on�Quantum�Theory�and�the�Uncertainty�Principle�
for� more� details),� are� quite� sufficient� to� explain� how� the� universe� first�
came�into�being.�
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UNIVERSE�AS�A�NON�EXPANDING�STRUCTURE, credits *�
Scientist�astronomer�Wieger�noted�that�when�astronomers�make�meas�

urements�in�different�directions,�they�receive�different�rates�of�expansion.�
Then�he�drew�attention�to�something�even�stranger:�he�discovered�that�the�
sky� can�be�divided� into� two�sets�of�directions.�The� first� is� a� set�of�direc�
tions� in�which� a� lot� of� galaxies� lie� in� front� of�more�distant�galaxies.�The�
second�is�a�set�of�directions�in�which�distant�galaxies�are�without�galaxies�
of�the�foreground.�We�call�the�first�group�of�directions�of�space�>region�A>,�
the�second�group���>region�B>.�

Wieger�discovered�an�amazing� thing.� If� in� their� studies� confine� them�
selves�to�distant�galaxies�in�region�A�and�only�on�the�basis�of�these�studies�
calculate�the�Hubble�constant,�then�one�constant�value�is�obtained.�If�you�
do�research�in�area�B,�you�get�a�completely�different�value�of�the�constant.�

It�turns�out�that�the�rate�of�expansion�of�the�galaxy,�according�to�these�
studies,�varies�depending�on�how�and�under�what�conditions�we�measure�
the�indicators�coming�from�distant�galaxies.�If�we�measure�them�wherever�
there�are�galaxies�of� the� foreground,� there�will�be�one� result,� if� the� fore�
ground�is�missing,�the�result�will�be�different.�

If� the�universe�really�expands,� then�what�can�make�the�galaxies�of� the�
foreground�so�influence�the�speed�of�movement�of�other�galaxies?�Galax�
ies�are�at�a�great�distance�from�each�other,�they�can�not�blow�on�each�other�
as�we�blow�on�a�balloon.�Therefore,�it�is�logical�to�assume�that�the�problem�
lies�in�the�riddles�of�redshift.�

That]s�exactly�what�Wieger�was�thinking.�He�suggested�that�the�meas�
ured�redshifts�of�distant�galaxies�on�which�all�science�is�built�are�not�at�all�
related� to� the� expansion� of� the� universe.� Rather,� they� are� caused� by� a�
                                                 
* http://alexfl.ru/vechnoe/vechnoe_dopler.html  
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completely� different� effect.� He� suggested� that� this� previously� unknown�
effect� is� associated� with� the� so�called� aging�mechanism� approaching� us�
from�afar.�

According� to�Wieger,� the� spectrum�of� light� that�has�passed� through�a�
vast�space�experiences�a�strong�red�shift�only�because�light�travels�too�far.�
Wieger�proved�that�this�happens�in�accordance�with�physical�laws�and�is�
remarkably�similar�to�many�other�phenomena�of�nature.�In�nature,�always,�
if�something�moves,�then�there�must�be�something�else�that�prevents�this�
movement.�Such�impeding�forces�also�exist�in�outer�space.�Wieger�believes�
that,�as�light�travels�through�vast�distances�between�galaxies,�the�effect�of�
red�shift�begins�to�appear.�This�effect�he�associated�with�the�hypothesis�of�
aging�(reducing�the�strength)�of�light.�

It� turns�out� that� the� light� loses� its�energy,�crossing� the�space� in�which�
there� are� certain� forces� that� interfere�with� its�movement.� And� the�more�
light�grows�old,�the�more�red�it�becomes.�Therefore,�the�redshift�is�propor�
tional�to�the�distance,�not�the�speed�of�the�object.�So,�the�further�the�light�
passes,�the�more�it�ages.�Realizing�this,�Wieger�described�the�universe�as�a�
non�expanding�structure.�He�realized�that�all�galaxies�are�more�or�less�sta�
tionary.�A�redshift�is�not�associated�with�the�Doppler�effect,�and�therefore�
the�distances�to�the�measured�object�and�its�speed�are�not�related.�Wieger�
believes� that� the� red� shift� is� determined� by� the� intrinsic� property� of� the�
light�itself;�Thus,�he�asserts�that�light,�after�passing�a�certain�distance,�sim�
ply�becomes�older.�This�does�not�prove�that�the�galaxy,�to�which�the�dis�
tance�is�measured,�is�moving�away�from�us.�

Most�modern�astronomers�(but�not�all)�reject�the�idea�of�aging�light.�Ac�
cording� to� Joseph� Silk� of� the� University� of� California� at� Berkeley,� >the�
cosmology�of�aging�light�is�unsatisfactory,�because�it�introduces�a�new�law�
of�physics.>�
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But� the� theory� of� aging� light,� presented� by�Wieger,� does� not� require�
radical�additions�to�existing�physical�laws.�He�suggested�that�in�the�inter�
galactic�space�there� is�a�kind�of�particles� that,� interacting�with�light,� take�
away�part� of� the� energy� of� light.� In� the� vast�majority� of�massive� objects�
these�particles�are�larger�than�others.�

Using� this� idea,�Wieger� explained� the� different� redshift� values� for� re�
gions�A�and�B�as� follows:� light�passing� through� the�galaxies�of� the� fore�
ground�meets�a�larger�number�of�these�particles�and�therefore�loses�more�
energy�than�light�that�does�not�pass�through�the�region�of�the�foreground�
galaxies.�Thus,�a� larger�redshift�will�be�observed�in�the�spectrum�of�light�
crossing� obstacles� (areas� of� foreground� background� galaxies),� and� this�
leads�to�different�values�for� the�Hubble�constant.�Wieger�also�referred�to�
additional�evidence�of�his�theories,�which�was�obtained�by�experiments�on�
objects�with�short�distance�redshifts.�

For�example,�if�we�measure�the�spectrum�of�light�emanating�from�a�star�
located�close�to�the�disk�of�our�Sun,�then�the�magnitude�of�the�red�shift�in�
it�will�be�greater�than�in�the�case�of�a�star�located�in�the�far�region�of�the�
sky.� Such�measurements� can� be�made� only� during� a� total� solar� eclipse,�
when�the�stars�close�to�the�solar�disk�become�visible�in�the�dark.�

In�short,�Wieger�explained�the�redshifts�in�terms�of�the�non�expanding�
universe,� in� which� the� behaviour� of� light� is� different� from� the� idea� ac�
cepted�by�most�scientists.�Wieger�believes� that�his�model�of� the�universe�
provides�more�accurate,�realistic�astronomical�data�than�those�provided�by�
the� standard�model� of� the� expanding� universe.� This� old�model� can� not�
explain�the�large�difference�in�the�values�obtained�in�calculating�the�Hub�
ble�constant.�According�to�Wieger,�non�high�redshifts�can�be�a�global�fea�
ture� of� the� universe.� The� universe�may�well� be� static,� and� therefore� the�
need�for�a�big�bang�theory�simply�disappears.�
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And�everything�would�be�good:�we�would�say�“thank�you”�to�Wieger,�
they�cheated�on�Hubble,�but�a�new�problem�appeared,�unknown�earlier.�
This� problem� is� quasars.�One� of� the�most� striking� features� of� quasars� is�
that� their� redshifts� are� fantastically�high� compared� to� those� for�other�as�
tronomical� objects.�While� the� redshift,�measured� for� a� normal� galaxy� of�
about�0.67,�some�of�the�redshifts�of�quasars�are�close�to�4.00.�At�the�present�
time,�galaxies�with�a�redshift�ratio�of�more�than�1.00�are�also�found.�

If�we�accept,�like�most�astronomers,�that�they�are�ordinary�redshifts�of�
removal,�then�quasars�must�be�by�far�the�most�distant�objects�ever�discov�
ered�in�the�universe�and�emitting�a�million�times�more�energy�than�a�giant�
spheroidal�galaxy,�which�is�also�hopeless.�

If�we� take� the�Hubble� law,� then�galaxies� (with�a� redshift�greater� than�
1.00)�should�move�away�from�us�at�a�speed�exceeding�the�speed�of�light,�
and�quasars�at�a�speed�equal�to�4�speeds�of�light.�

It�turns�out�that�now�you�have�to�scold�Albert�Einstein?�Or�is�the�initial�
conditions� of� the� problem� wrong� and� the� redshift� is� the� mathematical�
equivalent�of�processes,�of�which�we�have�little� idea?�Mathematics� is�not�
mistaken,� but� it� does� not� give� an� actual� understanding� of� the� processes�
that�are�taking�place.�For�example,�mathematicians�have�long�proven�the�
existence�of�additional�dimensions�of�space,�while�modern�science�can�not�
find�them.�

Thus,� both�of� the� alternatives� available�within� the� conventional� astro�
nomical� theory� face� serious� difficulties.� If� the� redshift� is� accepted� as� the�
ordinary�Doppler�effect,�due�to�spatial�absorption,�the�distances�indicated�
are�so�enormous�that�other�properties�of�quasars,�especially�energy�emis�
sion,�are�inexplicable.�On�the�other�hand,�if�the�redshift�is�not�connected,�
or�is�not�completely�related�to�the�speed�of�movement,�we�do�not�have�any�
reliable�hypothesis�about�the�mechanism�by�which�it�is�produced.�
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Postscript�
Incidentally,� the� phenomena� occurring� in� nature� and� in� everyday� life�

were�referred�to� in� this�work�as�Monotone�Systems,�not�knowing�that� this�
term�was�already�in�use�in�a�different�context.�This�coincidence�does�not,�
however,�preclude�us�from�discussing�the�contributions�of�our�efforts�pre�
sented�here.��

In� the�discussions,�we� investigated�Greedy� type�algorithms,�which�al�
lowed�us�to�arrive�at�some�ordering,�as�they�facilitated�arranging�what�we�
called� the� defining� sequence.�According� to� the� defining� sequence� prem�
ises,�the�credentials�increase�or�decrease�in�harmony�with�partial�order�of�
some� sub�lists� of� elements� belonging� to� a� Grand� Ordering� of� nodes� in�
graphs,�survey�table�entries,�routers�along�communications�lines,�agents�in�
retail�chain,� transfer�payments,� relativistic�energy�density,�etc.�The� list�of�
indicators� suitable� for�presentation� in�our�defining� sequence�was� indeed�
unlimited.�Our�aim,�when�using�a�defining�sequence�to�arrange�the�order�
of� elements,� was� two�fold.� First,� the� credentials� increase� to� some� peak�
point,� after�which� their�value�decreases� to� zero.�Alternatively,� the�work�
around� scheme� could�be� applied�when� the�picture� is� reversed.�We�have�
utilized�some���and���actions�over� items� in�sub�lists�among�all� feasible�

sub�lists—the�Totality,�where�the�Grand�Ordering�was�the�Totality�repre�
sentative.�The���actions�improved�the�phenomena�while�� actions�were�

deemed�to�have�adverse�effects�on�the�same�phenomena.��

The�sub�lists�in�our�Totality,�which�remained�intact�after��,���actions,�

were� investigated.�We� also� introduced� a� notion� of� stable/steady� sets,� or�
fixed�points,�which�cannot�be� improved�by���or�worsened�by���actions�
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when� applied� upon� subsets.� In� other�words,�we� established� that� a� fixed�
point�cannot�be�destabilized�by�some�predefined�mappings.�However,�the�
ultimate�aim�was�to�find�an�optimal�solution�using�the�Greedy�type�algo�
rithms�in�the�form�of�defining�sequence�of�ordering.�We�have�proved�that�
the�defining�sequence�guaranteed�the�optimal�ordering,�as�well�as�ensured�
discovery�of�optimal�stable�subsets—the�kernels�extraction.�In�general,�as�a�
side�effect,�any�defining�sequence�formation�complied�with�the�Fibonacci�
rule.�

Other� researchers� have� also� investigated� the� Monotone� System� ap�
proach,�the�root�of�which�is�important�to�discuss.�Some�different�types�of�
monotone�systems�were�established,�allowing�more�effective�implementa�
tion�of�Greedy�type�algorithms�due�to�their�simplified�architecture.�Such�a�
convenient� architecture�of�Monotone�Systems�was� found�when� the� stan�
dard� order� of� credentials� in� the� direction� of� increase� or� decrease� on� the�
Grand�Ordering�of�elements�did�not�change�while� the�defining�sequence�
was�under� formation.�As�was�shown,�any�subset�of�credentials� in�such�a�
Totality�of�subsets�remained�in�harmony�with�the�initial�Grand�ordering�of�
credentials.�

Easy�Monotone�Systems�provided�the�opportunity�to�present�the�Grand�
Ordering� in�either� increased�or�decreased�order�using�standard�ordering�
procedures—any�procedure�is�adequate�for�this�purpose.�As�a�result,�for�
mation� of� the� defining� sequence�would� require� operations� the� extent� of�
which�is�proportional�to�the�logarithmic�scale�of�complexity,�in�contrast�to�
the�hard�general�scheme.��
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It� is,� however,� important� to�note� that�Monotone�Systems�allegedly�al�
low� the�Greedy� type� algorithms� to� find� the� optimal� solution�with�much�
less� computational� effort� relative� to� that� required� for� solving� NP� hard�
problems.� The� optimality�was� claimed� to� be� guaranteed� for� a� credential�
function�  X),(min)X(F X ��� � .�As�noted�by�other�researchers,1�when�the�
function� )X(F � is� being� optimized� among� subsets� WX 	 � in� the� Grand�
Ordering�W ,� )X(F �must�obey�the�quasi�convex�property.�In�other�words,�
given�any�pair� �  Y,X �of�subsets�X �and�Y �on�the�Grand�Ordering�W ,�the�
inequality� �  )Y(F),X(Fmin)YX(F �� �must�hold.�Exactly� this� inequality�
guaranteed,� allegedly,� that� the� NP� hard� problem� can� be� substituted� by�
polynomial�complexity�procedures,�allowing� the�Greedy� type�algorithms�
to�perform�in�reasonable�time.��

We�found�through�relatively�simple�examples,�such�as�our�single�game�
scheme,� that� quasi�convex� property� was� not� always� satisfied� for� some�
Monotone� Systems.� This� means� that� Monotone� Systems� in� general� are�
richer�or�more�complex�objects�than�was�postulated�in�the�beginning.�Dis�
appointingly,� the� techniques�based�on� the�defining� sequence�of�ordering�
will�fail�for�such�systems,�as�they�cannot�be�applied�to�search�for�optimal�
solution�when� the�goal� is� to� find�kernels.�However,� it� is�possible� to� find�
the�optimal�solution�by�other�means.�Branch�and�Bound�algorithms�may�
be� suitable� for� this� purpose.� Despite� the� need� for� applying� the� twisted�
rules�of�Branch�and�Bound�algorithms,� the�complexity�of�which� is�much�
higher� than�Greedy� type� used� in� case� of� quasi�convex� set� functions,� the�
                                                 
1  a)�Yulia�Kempner,�Vadim�E.�Levit�and�Ilya�Muchnik,�“Quasi�Concave�Functions�and�

Greedy�Algorithms,”�Advances�in�Greedy�Algorithms,�Book�edited�by:�Witold�Bed�
norz,�ISBN�978�953�7619�27�5,�pp.�586,�November�2008,�I�Tech,�Vienna,�Austria;��
b)�Yulia�Kempner�and�Ilya�Muchnik,�“Quasi�concave�functions�on�meet�semilattices,”�
Discrete�Applied�Mathematics�156,�2008,�492�499.�
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Branch� and� Bound� algorithms� work� effectively,� when� investigating� the�
conflict� situations.� They� are� particularly� useful� for� describing,� e.g.,� the�
phenomenon�of�bilateral�agreements,�where�the�data�set�is�usually�of�rea�
sonable�size.�

In� conclusion,� it� is� appropriate� to�make�some�remarks�on� the�applica�
tion�of�the�theory�of�monotone�systems�in�geometry.�In�principle,�there�is�
no� need� for� this� purpose� to� deal�with� the� problems� of�modern� physics,�
especially�since�nothing�is�so�confused�in�modern�physics�as�the�question�
of�space�and�time.�The�general� theory�of�relativity,�which�is�accessible�to�
an�understanding�of�only�a�limited�number�of�specialists,�is�based�on�the�
fruitful� idea�of� the�geometry�of� space,� found� itself� in�difficulty� trying� to�
explain� the�allegedly�observed�expansion�of�space�with�acceleration.�The�
reader�could�get�the�impression�that,� in�our�speculative�attempts�relating�
to� cosmology,� the�question�of� space�and� time� is� further�mystified�by� the�
introduction�of�fictitious�>dark�matter>�and�>dark�energy.>�Indeed,�in�cos�
mological� reasoning,�we� tried� to� return� the�discussion�of� the�problem� to�
the�level�of�modern�physics�puzzles.�However,� this�was�not�our�ultimate�
goal.�The�goal�was,�as�already�mentioned,�to� illustrate�the�possibilities�of�
the�concept�of�monotone�systems�when�using�the�apparatus�of�differential�
geometry.� After� all,� it� is� much�more� interesting� to� introduce� the� reader�
into� the� course� of� the� issues� on� an� example.� To� some� extent,� this� tactic�
rather�resembles�our�pedagogical�approach.�

The� examples� with� which� we� illustrated� the� material� in� the� physical�
sense,�such�as�the�>Potential�energy�of� the�avalanche>,�>Super�cooled�wa�
ter>,�>The�story�of�the�creation�of�the�Matter>,�etc.,�are�quite�random.�It�may�
therefore�seem�that�our�model�of�stereographic�projection�has�nothing�to�
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do�with�the�material�presented�in�the�book.�Nevertheless,�it�is�here�where�
the� invisible� side�at� first� sight�of�monotone�systems� is�hiding.�Monotone�
systems�allow�the�mapping�of�sub�manifolds�of�some�general�space.�Next,�
we� introduce� the�notion�of�a� fixed�point�of� the� indicated�mappings.� In�a�
certain�respect,�here�we�act�within�the�framework�of�the�Brouer’s�theorem,�
similar� to� the� fixed�point� or� steady� state.� In� the�general� case,�we�do�not�
have� specific� procedures� for� calculating� Brouer’s� fixed� points.�However,�
the� positive� issue� lies� precisely� in� the� possibility� of� calculating� the� fixed�
points� of� these�mappings� of�Monotone� systems�where� the� advantage� of�
our�approach�is�coming�out.�The�methods�of�differential�geometry�proved�
to�be�useful�because�the�prospect�of�calculating�the�credential�functions�is�
opened�and�on�their�basis�the�equations�of�equilibrium�are�compiled.�Re�
gardless�of�whether�the�equilibrium�solution�has�a�physical�meaning,�it�is�
already�sufficient�that�we�are�dealing�here�with�some�novel�approach�re�
vealing� the� phenomena� of� things� as� a� consequence� of� the�monotonicity�
property.�

We�hope�that�the�monotone�systems�scheme�will�be�subject�to�more�ex�
tensive�research,�as�this�will�contribute�to�the�theoretical�understanding,�as�
well�as�assist�in�developing�more�affective�algorithms�aimed�at�finding�the�
best� solutions.� The�most� promising� avenue� to� pursue� going� forward,� in�
our�view,�is�the�approach�of�steady�states,�or�stable�sets,�which�have�been�
demonstrated� in� the� collection�of�papers�presented�here.� In�order� to�dis�
cover�some�important�phenomena�hiding� in�plain�sight,�we�have�offered�
various�perspectives�on�different� subjects,� in� atomic�or� continuous� form.�
Our�motive�was�to�collate�some�articles�that�demonstrate�the�opportunities�
for�those�enthusiasts�that�wish�to�open�their�minds�and�devote�their�time�
to�promotion�and�advancement�of�science.�
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