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3x (number of triangles on the graph)

C =
(number of connected triples of vertices)
Network Clustering C
Theory Actual
Company directors 0.590 0.588
Movie actors 0.084 0.199
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Biomedical authors 0.042 0.088
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Twelve key metabolites in E. coli
ranked by degree (*connectivity™)

glutamate (51)

pyruvate (29)

coenzyme A (29)
c-ketoglutarate (27)
slutamine (22)
aspartate (20)
acetyl-CoA (17)
phosphoribosyl pyrophosphate (16)
tetrahydrofolate (15)
succinate (14)
J-phosphoglycerate (13)
serine (13)
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Highly connected proteins do not occur in more taxa

B Two hybrid
A Non-two hybrid

# taxa in which protein occurs
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Widely distributed proteins are not more highly connected
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CroxacTuueckKue CeTu:
CTPYKTYypa, AMHAMHUKA,
IBOJIOIIUSA

Nk oyneBckue cetu Kaydhmanna



Yucio HanpaBiIeHHBIX Ipad)oB O€3 IIMKJIOB U3 N BEPIIMH

Cp = ————— 1 ~ 0.57436; 2 ~ 1.4881
n 9 15 30

Cn 1.21 - 1015 2.:34_1072 2_71.10153



Nk oyneBckue cetu Kaypmanna (1967)

N — yncio BepivH
k — cpenHee 4uciao BXOJI0B B BEPIIUHY
N BBIXOJIHBIX 3HAYCHUN OYJICBCKHUX (PYHKIINH

CinyyaiiHast OyJIEBCKasl CETh: ClIydaiiHasi TOMOJIOTHS,
ciy4daiiHas OyieBcKasl QYHKIHS JIJIS1 BEPIIUHEI

Yuciio ceTer = YUCIIo TOMOJIOTUM X YMCII0 BAPUAHTOB
JIOTHYECKUX TAOIHII 22k

N(R) N2
BepxHsis olieHKa NUE)N



Cratuctuka Nk-cereit
Xaoc nipu k>2 (Derrida et al.)

Brruucnenue nokazarens JIssmyHoBa:
JIBE CETH C IIEPEKPhIBAHMEM HadaJIbHBIX YCIOBHUH (
N(1-q) — paccrosiHne XaMMHHIa MEXIy CETIMU

byzaer nu paccTosiHue pacTu cO BpeMEHEM?

gt +1)= qj (t) + =

1 B nipubam>keHnH CTaTUCTUYECKOM
L "1" ‘\ L) UJICHTHYHOCTH BEPIIMH (OOHOBJICHHUE
£ JIOTUYECKON TaOIIUILIBI)



Hamming(t"}

Derrida Curves H(t)=H(t)

0.8y

Hamming (t)



HeypaBHoBemieHHbIe NK-ceTu

HEPABHOE KOJIUYECTBO HYJIEH U €IUMHHUILL
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Rule Table Bias vs. Crder/Chaos
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KaHam3upoBaHHbBIE CETHU: TTIOJMHOXKECTBO CETEH, B
KOTOPBIX BBIXOJIHOE 3HAUYEHHUE OYJIEBCKOM (DYHKIIUU
BEPIIUHBI ONPEICIISAECTCS TOJbKO OJJHUM M3 BXOJHBIX
3HAYCHUU
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YMCJIEHHOE MOJEJINPOBAHUE Nk-CETEU
Yucio arTpakTOpoB NPOMOPIIHOHATBHO KOPHIO U3 N
N=80 000

283

HepKOH}IHI/IOHHa}I 3aMOPOKCHHAs I1OJCCTb

OcTanbHOE — B U30JIMPOBAHHBIX OCTPOBAX
pa3HOro pasmepa



IBOJIOIMUA CTOXACTHYECKHUX
ceTen

KOMMYHHKAIIMOHHbIEC
O0esmacmiTaOHbIC CeTH: HHTEPHET,
WWW

CTpyKTypHas OpraHM3anus —
CJICJICTBHE XapaKTepa pocra



CTpyKTYpHBIE XapaKTEPUCTUKN CTOXaCTUYECKUX CETEU

Martpuiia CMEKXHOCTH

YHucio cocenen — JIOKalIbHAs XapaKTEPUCTHUKA,
OnpeAesoNIas ri100ajibHble CBOMCTBA

«JIlnameTpy» ceTu - cpedHuM (MHOTAa MaKC) KpaTdyanimi
IyTh
N — 4uciio BepuvH

21 CpCAHCC YHUCJIO COCCACHU

_¢  OICHKA YICJIa BEPIIMH Ha PACCTOSHUM | unm onmxke
.-*'f]_

oy

N ~ 2¢ ¢ ~InN/lnz  Maremmip



KoaddbunmeHrt knacrepusanuy — BEpOSITHOCTb, 4TO
OMKalIIne cCoceu KaKoN-TO BEPIIMHBI SBISIOTCS
OJIM>KAUIIIUMU COCEJISIMA IPYT JApyra

Pa3mMep ruraHTCKOM KOMIIOHEHTHI

buHapHbIEC XapaKTEPUCTUKU U TIPOY

be3macimTaOHbIe CETH — CTENEHHAs ()YHKIIUS
PACIHPECICHUS 10 YMCITYy COCEZICH, OKA3aTeb 2-3



CeTb MUTHUPOBAHUA — HOBBIC

new nodg
i | BEPILUHBI YK€ CBA3aHBI CO
- CTapbIMU

HepaBHoBecHBIE ceTH — 3PP EKThI pOCTa — CTApbI€ U MOJIOAbIE
BEPIIHHBI

[TapameTpsl ceTu coTpyaHndecTBa aktepoB  Medline

N=225 226 1520 TBIC
Cpennee uncio coceaent 61 18.1
Koadumuent knacrepuzanuu 0.79 0.066
CpenHuil KpaT4yalmuu myTh 3.65 4.6 (OMHU30K K

cityd rpady)
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FIG. 7. A bipartite directed sub-graph in the Web being
used for indexing cyber-communities [90.91].
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FIG. 5. Typical food web, Cannibalism and mutual eat-
ing are widespread.
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rewiring of links

addition of links

FIC. 10, small-world networks in which the crossover
[rom a regular lattice to a random network is realized. (a)

=
L
T
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F1G. 17, The normalized average shortest-path lengih
-'-,."f. af the “smallest-warld” network ve, the number g = pl
aof added edges.




FIG. 15, The real “smallest-world

network. Unsociable
inhabitants live in this village. Usuallv. they contact only

with their neichbors but some of them attend the chuarch...
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be3macmTabHbIe CeTH — UASA TPEANOYTUTEILHOTIO JIMHKMHI A
(IOIYJISIPHOCTH IIPUBJICKATEIbHA)

MexaHu3Mbl: HOBBIC BCPIIMHDI

-T00aBIICHUE CBSI3EH MEXKIY CTaphIMH (UeM cTapliie, TeEM
Ooraue)
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FIG. 209, Change of the structure of the network with ag
ing ol vertices with ineresse af the aging exponent a. Th
aging 15 proportional o =77, where 7 18 Lhe age of & vertes
The network grows clockwise starting from the vertex beloy
ort the left. At each time step, a new vertex with one edge i

nl.JJ.Jl."l.]..



KonjeHcanus BepllinH — 00pa30BaHUE BEPIIIMHOM CBS3Ei
C KOHEYHOM JO0JIEN BEPILIVH
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FIG . 33, Schematic plot of the degree distribution of the
network with cne vertex, the finess of which excesds the
threshald value ||'.'"|| The |'u-;'|k i= due |l-lx|:l'-~ “pondensed”
on the strong vertex, A hump at the cutoll of the continuum
part af the distribution is & trace of initial conditions (= See.

I3 1 wned Hef. |||ifil_l.

CKOppEeIHpPOBAaHHOCTh CBSI3HOCTH
COCEIHMX BEPIIMH B PACTYIIUX CETIX



Y CKOpEHHBIM POCT — YKCIIO pedep pacTeT ObICTpee
yyucia BepmuH (MHTepHET, WWW, IMTUPOBAaHUE,

COaBTOPCTRBO)

YMuparoume cetu

ATaku u
ITOBPEK ICHUS

Exponential Scale—free

L

0 £ i | 1

FIG. 39, Schematic plots of the effect of ntentional and
andom damage (attack and [milures) on the characteristics
i exponential nndirected networks and seale-free undirecied
mes with expoment v < 3 [543, The average shortest path be-

ween vertices, £, the size of Lhe largest connected component,

s, and the average size of 1solated clusters., T are plotted vs,

he fraction of removed vertices f = | — p. The nebworks are
arge. The salid lines show the effoct of the random damage.
I'he effect of the intenticnal damage is shown by the dashed
ines. For the SN0 T itial networks, both kinds of damage



