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Fizyka uktadéow ztozonych

_ Internet

« duza liczba elementow
* nieliniowos¢ wewnetrznych
Cechy uktadu ztozonegogddziatywan

« wrazliwos¢ na warunki poczatkowe

* wlasciwosci elementow nie implikuja
globalnych cech systemu

« otwartos¢, hierarchicznos¢ uktadu

« Samoorganizacja, adaptowalnos¢
do zmieniajgcych sie warunkow
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Statystyczne wtlasnosci jezyka
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Statystyczne wtlasnosci jezyka

Prawo Heapsa
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Sieci regularne i przypadkowe

Sieci regularne: Sieci przypadkowe:
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Model Erdosa-Renyi’ego:
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Model Erdosa-Renyi’ego:




Model Erdosa-Renyi’ego:
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Mechanizmy wzrostu sieci:
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Mechanizmy wzrostu sieci:

— przytgczanie losowe




Mechanizmy wzrostu sieci:

— przytaczanie preferencyjne
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Mechanizmy wzrostu sieci:

— przytaczanie preferencyjne
— wzrost przyspieszajgcy

Ok(s,t) _ o k(s t)
ot (m +ct )fk(u, t)du




Mechanizmy wzrostu sieci:

— przytaczanie preferencyjne
— wzrost przyspieszajgcy

Ok(s,t) _ o k(s t)
ot (m +ct )fk(u, t)du




Mechanizmy wzrostu sieci:

— przytaczanie preferencyjne
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Siec sasiedztwa stow

Droga powrotna

Poruszatam sie po $ladach zostawionych przed laty, zdziwiona, ze moje stopy ciggle do nich
pasujg. Dopiero w pociggu, do ktdérego przesiadtam sie we Wroctawiu, poczutam, ze
naprawde jade do miasta mojego dziecinstwa. Nie ma juz pospiesznych na tej trasie.
Watbrzych oddalit sie jeszcze bardziej od przyspieszajgcego Swiata i Swiatowego Wroctawia.
Zajetam miejsce przy oknie w starym osobowym pietrusie i co chwile dotykatam klucza,

wydawato mi sie, ze promienieje cieptem prz
prezencie od mezczyzny, z ktérym zwigzek nie
rekawiczki i nie zdgzytam dowiedziec sie, czy ta
intencjg, ktérej wtedy nie zrozumiatam, czy gtose
sam. Gtadka skora portfela przypomniata mi twa
jednoczesnie nie mogtam znies¢ jego panoszeniz
ulge, bo nauczona dtugim doswiadczeniem wiem
a zle sobie radze, gdy ktos chce ze mnga zosta¢
ojca wiozytam klucz do taniego studenckiego pot
lat przektadatam do kolejnych. Musiatam m
sprawdzania przy kazdej okazji, czy ciggle tam

zwierzatka albo dziecka. Tym kluczem zamkneta
wyjechatam z miasta. Do niedawno nie byto

powrotu, czy chodby krétkich odwiedzin. Domenn

tem w
orebki,
adomg
Mniat on
n, chod
czutam
osoba,
Jrzebie
fnascie
/yczaju
kostka
Ksigz i
nie do

gsiad |

przyjaciel ojca, smutny, samotny mezczyzna w skorzanej pllotce ktéry usmlecha’r sie tylko

wtedy, gdy grat na skrzypcach.
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Siec¢ sasiedztwa stow
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Droga powrotna
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Siec¢ sasiedztwa stow

Droga powrotna

Poruszatam SIE po sladach zostawionych przed laty, zdziwiona, ze moje stopy
ciagle DO nich pasuja. Dopiero w pociagu, DO ktorego przesiadtam SIE we
Wroctawiu, poczutam, ze naprawde jade do miasta mojego dziecinhstwa. Nie ma juz
pospiesznych na tej trasie. Watbrzych oddalit sie jeszcze bardziej od przyspieszajgcego
Swiata i Swiatowego Wroctawia. Zajetam miejsce przy oknie w starym osobowym pietrusie i

co chwile dotykatam klucza, wydawato mi sie, z
Dostatam go latem w prezencie od mezczyzny, :
mi portfele, torebki, rekawiczki i nie zdgzytam c
byta jego Swiadomga intencjg, ktdérej wtedy nie
ktérego nie rozumiat on sam. Gtadka skéra portf
ciato, ktére lubitam, cho¢ jednoczesnie nie mo
domu. Gdy odszedt, poczutam ulge, bo nauczona
opuszcza mnie kolejna osoba, a zle sobie radze,
mnie zatrzymad. Po pogrzebie ojca wiozytam
indyjskiego sklepu i przez pietnascie lat przektac
sobie i nabratam zwyczaju sprawdzania przy |
podtuzny przedmiot jak kostka zwierzatka albc
domu z widokiem na zamek Ksigz i wyjeche

Watbrzychu nic, co sktonitoby mnie do powrotly=—ey
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zajmowat sie Albert Kukutka, nasz sgsiad i przyjaciel ojca, smutny, samotny mezczyzna w
skdrzanej pilotce, ktéry usmiechat sie MllgoA\%F_?%ym%%ngra’r na skrzypcach.
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Droga powrotna
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Siec¢ sasiedztwa stow

Droga powrotna

Poruszatam SIE po sladach zostawionych przed laty, zdziwiona, ZE moje stopy
ciagle DO nich pasuja. Dopiero w pociagu, DO ktorego przesiadtam SIE we
Wroctawiu, poczutam, ZE naprawde jade DO miasta mo;ego dziecinstwa. Nie ma

juz pospiesznych na tej trasie.

Watbrzych oddalit jeszcze

bardziej od

przyspieszajgcego Swiata i Swiatowego Wroctawia. Zajetam miejsce przy oknie w starym

osobowym pietrusie i co chwile dotykatam klucz
przez skore portfela. Dostatam go latem w prez
dotrwat jesieni. Dawat mi portfele, torebki, rekav
waginalna symbolika byta jego swiadomg inte
gtosem nieswiadomosci, ktérego nie rozumiat o
mi twarde wysportowane ciato, ktére lubitam, ¢
panoszenia sie w moim domu. Gdy odszec
doswiadczeniem wiem co robi¢, gdy opuszcza r
ktos chce ze mng zostac albo prébuje mnie zatrz
taniego studenckiego portfela z indyjskiego skl
kolejnych. Musiatam miec go przy sobie i nabrata
czy ciagle tam jest twardy, podtuzny przedmio
kluczem zamknetam drzwi domu z widokiem n

ieptem
zek nie
czy ta
m, czy
mniata
;¢ jego
dtugim
e, gdy
ucz do
ram do
okazji,
a. Tym
sta. Do

niedawno nie byto w Watbrzychu nic, co sktonit
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odwiedzin. Domem zajmowat sie Albert Kukutka, nasz sasiad i przyjaciel ojca, smutny,
samotny mezczyzna w skdérzanej plwmgAéﬁSor ”Li%q]gecha’r sie tylko wtedy, 3%dy grat na

skrzypcach.
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Analiza dtugosci zdan

Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the mark. But O,
Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for uns shirt in the dark
And he hunting round for uns speckled trousers around by Palmerstown Park? Hohohoho, moulty Mark! You're the
rummest old rooster ever flopped out of a Noah's ark And you think you're cock of the wark. Fowls, up! Tristy's the
spry young spark That'll tread her and wed her and bed her and red her Without ever winking the tail of a feather
And that's how that chap's going to make his money and mark! Overhoved, shrillgleescreaming. That song sang
seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and capercallzie. All the birds of the sea
they trolled out rightbold when they smacked the big kuss of Trustan with Usolde. And there they were too, when it
was dark, whilest the wildcaps was circling, as slow their ship, the winds aslight, upborne the fates, the wardorse
moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening in, as hard as they could, in Dubbeldorp,
the donker, by the tourneyold of the wattarfalls, with their vuoxens and they kemin in so hattajocky (only a
quartebuck askull for the last acts) to the solans and the sycamores and the wild geese and the gannets and the
migratories and the mistlethrushes and the auspices and all the birds of the rockbysuckerassousyoceanal sea, all four
of them, all sighing and sobbing, and listening. Moykle ahoykling! They were the big four, the four maaster waves of
Erin, all listening, four. There was old Matt Gregory and then besides old Matt there was old Marcus Lyons, the four
waves, and oftentimes they used to be saying grace together, right enough, bausnabeatha, in Miracle Squeer: here
now we are the four of us: old Matt Gregory and old Marcus and old Luke Tarpey: the four of us and sure, thank
God, there are no more of us: and, sure now, you wouldn't go and forget and leave out the other fellow and old
Johnny MacDougall: the four of us and no more of us and so now pass the fish for Christ sake, Amen: the way they
used to be saying their grace before fish, repeating itself, after the interims of Augusburgh for auld lang syne.

James Joyce Finnegans Wake - str. 38:
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Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the mark. But O,
Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for uns shirt in the dark
And he hunting round for uns speckled trousers around by Palmerstown Park? Hohohoho, moulty Mark! You're the
rummest old rooster ever flopped out of a Noah's ark And you think you're cock of the wark. Fowls, up! Tristy's the
spry young spark That'll tread her and wed her and bed her and red her Without ever winking the tail of a feather
And that's how that chap's going to make his money and mark! Overhoved, shrillgleescreaming. That song sang
seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and capercallzie. All the birds of the sea
they trolled out rightbold when they smacked the big kuss of Trustan with Usolde. And there they were too, when it
was dark, whilest the wildcaps was circling, as slow their ship, the winds aslight, upborne the fates, the wardorse
moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening in, as hard as they could, in Dubbeldorp,
the donker, by the tourneyold of the wattarfalls, with their vuoxens and they kemin in so hattajocky (only a
quartebuck askull for the last acts) to the solans and the sycamores and the wild geese and the gannets and the
migratories and the mistlethrushes and the auspices and all the birds of the rockbysuckerassousyoceanal sea, all four
of them, all sighing and sobbing, and listening. Moykle ahoykling! They were the big four, the four maaster waves of
Erin, all listening, four. There was old Matt Gregory and then besides old Matt there was old Marcus Lyons, the four
waves, and oftentimes they used to be saying grace together, right enough, bausnabeatha, in Miracle Squeer: here
now we are the four of us: old Matt Gregory and old Marcus and old Luke Tarpey: the four of us and sure, thank
God, there are no more of us: and, sure now, you wouldn't go and forget and leave out the other fellow and old
Johnny MacDougall: the four of us and no more of us and so now pass the fish for Christ sake, Amen: the way they
used to be saying their grace before fish, repeating itself, after the interims of Augusburgh for auld lang syne.

James Joyce Finnegans Wake - str. 38:
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Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the mark.
But O, Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for uns shirt in
the dark And he hunting round for uns speckled trousers around by Palmerstown Park? Hohohoho, moulty Mark!
You're the rummest old rooster ever flopped out of a Noah's ark And you think you're cock of the wark. Fowls, up!
Tristy's the spry young spark That'll tread her and wed her and bed her and red her Without ever winking the tail of
a feather And that's how that chap's going to make his money and mark! Overhoved, shrillgleescreaming. That song
sang seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and capercallzie. All the birds of the
sea they trolled out rightbold when they smacked the big kuss of Trustan with Usolde. And there they were too,
when it was dark, whilest the wildcaps was circling, as slow their ship, the winds aslight, upborne the fates, the
wardorse moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening in, as hard as they could, in
Dubbeldorp, the donker, by the tourneyold of the wattarfalls, with their vuoxens and they kemin in so hattajocky
(only a quartebuck askull for the last acts) to the solans and the sycamores and the wild geese and the gannets and
the migratories and the mistlethrushes and the auspices and all the birds of the rockbysuckerassousyoceanal sea, all
four of them, all sighing and sobbing, and listening. Moykle ahoykling! They were the big four, the four maaster
waves of Erin, all listening, four. There was old Matt Gregory and then besides old Matt there was old Marcus Lyons,
the four waves, and oftentimes they used to be saying grace together, right enough, bausnabeatha, in Miracle
Squeer: here now we are the four of us: old Matt Gregory and old Marcus and old Luke Tarpey: the four of us and
sure, thank God, there are no more of us: and, sure now, you wouldn't go and forget and leave out the other fellow
and old Johnny MacDougall: the four of us and no more of us and so now pass the fish for Christ sake, Amen: the
way they used to be saying their grace before fish, repeating itself, after the interims of Augusburgh for auld lang
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Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the
mark. But O, Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for uns
shirt in the dark And he hunting round for uns speckled trousers around by Palmerstown Park? Hohohoho, moulty
Mark! You're the rummest old rooster ever flopped out of a Noah's ark And you think you're cock of the wark. Fowls,
up! Tristy's the spry young spark That'll tread her and wed her and bed her and red her Without ever winking the tail
of a feather And that's how that chap's going to make his money and mark! Overhoved, shrillgleescreaming. That
song sang seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and capercallzie. All the birds of
the sea they trolled out rightbold when they smacked the big kuss of Trustan with Usolde. And there they were too,
when it was dark, whilest the wildcaps was circling, as slow their ship, the winds aslight, upborne the fates, the
wardorse moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening in, as hard as they could, in
Dubbeldorp, the donker, by the tourneyold of the wattarfalls, with their vuoxens and they kemin in so hattajocky
(only a quartebuck askull for the last acts) to the solans and the sycamores and the wild geese and the gannets and
the migratories and the mistlethrushes and the auspices and all the birds of the rockbysuckerassousyoceanal sea, all
four of them, all sighing and sobbing, and listening. Moykle ahoykling! They were the big four, the four maaster
waves of Erin, all listening, four. There was old Matt Gregory and then besides old Matt there was old Marcus Lyons,
the four waves, and oftentimes they used to be saying grace together, right enough, bausnabeatha, in Miracle
Squeer: here now we are the four of us: old Matt Gregory and old Marcus and old Luke Tarpey: the four of us and
sure, thank God, there are no more of us: and, sure now, you wouldn't go and forget and leave out the other fellow
and old Johnny MacDougall: the four of us and no more of us and so now pass the fish for Christ sake, Amen: the
way they used to be saying their grace before fish, repeating itself, after the interims of Augusburgh for auld lang
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Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the mark. But
O, Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for
uns shirt in the dark And he hunting round for uns speckled trousers around by Palmerstown Park?
Hohohoho, moulty Mark! You're the rummest old rooster ever flopped out of a Noah's ark And you think you're cock
of the wark. Fowls, up! Tristy's the spry young spark That'll tread her and wed her and bed her and red her Without
ever winking the tail of a feather And that's how that chap's going to make his money and mark! Overhoved,
shrillgleescreaming. That song sang seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and
capercallzie. All the birds of the sea they trolled out rightbold when they smacked the big kuss of Trustan with
Usolde. And there they were too, when it was dark, whilest the wildcaps was circling, as slow their ship, the winds
aslight, upborne the fates, the wardorse moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening
in, as hard as they could, in Dubbeldorp, the donker, by the tourneyold of the wattarfalls, with their vuoxens and
they kemin in so hattajocky (only a quartebuck askull for the last acts) to the solans and the sycamores and the wild
geese and the gannets and the migratories and the mistlethrushes and the auspices and all the birds of the
rockbysuckerassousyoceanal sea, all four of them, all sighing and sobbing, and listening. Moykle ahoykling! They
were the big four, the four maaster waves of Erin, all listening, four. There was old Matt Gregory and then besides
old Matt there was old Marcus Lyons, the four waves, and oftentimes they used to be saying grace together, right
enough, bausnabeatha, in Miracle Squeer: here now we are the four of us: old Matt Gregory and old Marcus and old
Luke Tarpey: the four of us and sure, thank God, there are no more of us: and, sure now, you wouldn't go and forget
and leave out the other fellow and old Johnny MacDougall: the four of us and no more of us and so now pass the fish
for Christ sake, Amen: the way they used to be saying their grace before fish, repeating itself, after the interims of
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Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the mark. But O,
Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for uns shirt in the dark
And he hunting round for uns speckled trousers around by Palmerstown Park? Hohohoho, moulty Mark! You're
the rummest old rooster ever flopped out of a Noah's ark And you think you're cock of the wark. Fowls, up! Tristy's
the spry young spark That'll tread her and wed her and bed her and red her Without ever winking the tail of a feather
And that's how that chap's going to make his money and mark! Overhoved, shrillgleescreaming. That song sang
seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and capercallzie. All the birds of the sea
they trolled out rightbold when they smacked the big kuss of Trustan with Usolde. And there they were too, when it
was dark, whilest the wildcaps was circling, as slow their ship, the winds aslight, upborne the fates, the wardorse
moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening in, as hard as they could, in Dubbeldorp,
the donker, by the tourneyold of the wattarfalls, with their vuoxens and they kemin in so hattajocky (only a
quartebuck askull for the last acts) to the solans and the sycamores and the wild geese and the gannets and the
migratories and the mistlethrushes and the auspices and all the birds of the rockbysuckerassousyoceanal sea, all four
of them, all sighing and sobbing, and listening. Moykle ahoykling! They were the big four, the four maaster waves of
Erin, all listening, four. There was old Matt Gregory and then besides old Matt there was old Marcus Lyons, the four
waves, and oftentimes they used to be saying grace together, right enough, bausnabeatha, in Miracle Squeer: here
now we are the four of us: old Matt Gregory and old Marcus and old Luke Tarpey: the four of us and sure, thank
God, there are no more of us: and, sure now, you wouldn't go and forget and leave out the other fellow and old
Johnny MacDougall: the four of us and no more of us and so now pass the fish for Christ sake, Amen: the way they
used to be saying their grace before fish, repeating itself, after the interims of Augusburgh for auld lang syne.
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Three quarks for Muster Mark! Sure he hasn't got much of a bark And sure any he has it's all beside the mark. But O,
Wreneagle Almighty, wouldn't un be a sky of a lark To see that old buzzard whooping about for uns shirt in the dark
And he hunting round for uns speckled trousers around by Palmerstown Park? Hohohoho, moulty Mark! You're
the rummest old rooster ever flopped out of a Noah's ark And you think you're cock of the wark.
Fowls, up! Tristy's the spry young spark That'll tread her and wed her and bed her and red her Without ever winking
the tail of a feather And that's how that chap's going to make his money and mark! Overhoved, shrillgleescreaming.
That song sang seaswans. The winging ones. Seahawk, seagull, curlew and plover, kestrel and capercallzie. All the
birds of the sea they trolled out rightbold when they smacked the big kuss of Trustan with Usolde. And there they
were too, when it was dark, whilest the wildcaps was circling, as slow their ship, the winds aslight, upborne the fates,
the wardorse moved, by courtesy of Mr Deaubaleau Downbellow Kaempersally, listening in, as hard as they could, in
Dubbeldorp, the donker, by the tourneyold of the wattarfalls, with their vuoxens and they kemin in so hattajocky
(only a quartebuck askull for the last acts) to the solans and the sycamores and the wild geese and the gannets and
the migratories and the mistlethrushes and the auspices and all the birds of the rockbysuckerassousyoceanal sea, all
four of them, all sighing and sobbing, and listening. Moykle ahoykling! They were the big four, the four maaster
waves of Erin, all listening, four. There was old Matt Gregory and then besides old Matt there was old Marcus Lyons,
the four waves, and oftentimes they used to be saying grace together, right enough, bausnabeatha, in Miracle
Squeer: here now we are the four of us: old Matt Gregory and old Marcus and old Luke Tarpey: the four of us and
sure, thank God, there are no more of us: and, sure now, you wouldn't go and forget and leave out the other fellow
and old Johnny MacDougall: the four of us and no more of us and so now pass the fish for Christ sake, Amen: the
way they used to be saying their grace before fish, repeating itself, after the interims of Augusburgh for auld lang
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Analiza multifraktalna
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