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1. network topology (II.20-27.)
2. network dynamics (III.6.-13.)
(III.20.-27. no lectures)
3. examples for networks (IV.3.10.-24.)
(IV.17. Easter)
4. synthesis (V.1. holiday, V.8.)
(V.13. consultation)



• molecules
• networks in the cells
• networks from cells
• social networks (social-nets)
• cultural networks
• ecosystems

Examples for networks



The The ErdErdőőss--netnet

509 co-authors of Pál Erdős 
(having an Erdős number of 1)
(Erdős number 2: >6984 persons)

Where is Erdős?



ErdErdőős is s is alreadyalready inin
anotheranother dimensiondimension......

Pál Erdős
1913-1996



AntAnt behaviorbehavior

distribution of 400 
corpses after 6, 12, 45 h
emergence of
scale-free pattern…

PNAS 99, 9645



ScaleScale--freefree sex: sex: 
preferentialpreferential attachmentattachment

Nature 411, 907



DolphinDolphin networksnetworks

Lusseau & Newman Proc. Roy. Soc 271:S477 -04-Nature 397, 571

superalliances
(modularity, 
hierarchy)

small worlds, bridges, VIP-s



Silk et al. Science 302, 1231
Afghanistan
Romeo and Juliet

WomenWomen stabilizestabilize thethe societysociety

Lahdenpera et al
Nature 428, 178



Kopp and Réthelyi,
Brain Res. Bull. 62, 351

Women

mortality rate
of 50-54 ys.
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The The societysociety stabilizesstabilizes womenwomen

men compete (cortisol)
women cooperate (weak links)



• molecules
• networks in the cells
• networks from cells
• social networks
• cultural networks
• ecosystems

Examples for networks



TrafficTraffic networksnetworks

optimal US-traffic net with
increasing costs of flight changes

cond-mat/0603278



ZipfZipf--lawlaw ofof thethe languagelanguage--netnet

PNAS 100, 788

effort of speaker/hearer

le
xi
co
n
si
ze

minimal
hearer effort:

animal communication,
artificial languages

minimal
speaker effort:

no communication

human
language



DramaDrama--scenesscenes
Shakespeare: Shakespeare: TroilusTroilus andand CressidaCressida

weak links connect and
stabilize the scenes
Stiller and Hudson, 
J. Cult. Evol. Psychol. 3, 57

social dimensions
social circles
catharsis – relaxation
congitive dimensions –
masterpieces



ImportantImportant
predictionspredictions

areare hubshubs

Raymond L. Johnson
Futures 36, 1095

„Some predictions are more interesting than others.”
„...not because they differ boldly from a consensus view
but because they relate to a number of other predictions
to form a web of interlinked expectations.”



ScientificScientific judgementsjudgements
areare notnot independentindependent

PNAS 103, 4940

optimistic universe: <5% false results
pessimistic universe: >90% false results



The The powerpower ofof judgementsjudgements::
US US electionselections

competent:
winner

70% of cases
Science 308, 1623

not competent:
looser



The The benefitbenefit ofof
perfectperfect judgementsjudgements
1926 1996 one USD to
• US Treasury bills 14 USD
• S&P 500 1,340 USD
• perfect foresight in each month:

2,296,183,456 USD
PNAS 96,9991



• molecules
• networks in the cells
• networks from cells
• social networks
• cultural networks
• ecosystems

Examples for networks



WoodWood--widewide webweb
danger signals elicit
stress conditioning

Science 311, 812
mycorrhiza
100 m/g soil

roots

fungi



EcosystemEcosystem shiftsshifts

Nature 413, 591



KeystoneKeystone species: species: 
linklink--numbernumber is is notnot allall

67: 52 species
28: 4 species
one link each

Jordán-Scheuring Oikos 99, 607



DiversityDiversity leadsleads toto stabilitystability

data of >3,300 coral reefs

Nature 433, 410



(Top) (Top) predatorpredator diversitydiversity
is is crucialcrucial forfor stabilitystability

herbivore
density

Nature 429, 407



OmnivoresOmnivores areare goodgood

againts species-fluctuations
and cascading extinctions

Fagan,
Am. Naturalist 150, 554


