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Eitan	
   Tadmor	
   is	
   a	
   Dis@nguished	
  University	
   Professor	
   at	
   the	
  University	
   of	
  Maryland	
   (UMd),	
   College	
   Park	
   and	
   the	
  Director	
   of	
   the	
   university	
   Center	
   for	
  
Scien@fic	
  Computa@on	
  and	
  Mathema@cal	
  Modeling	
  (CSCAMM).	
  He	
  received	
  his	
  Ph.D.	
  in	
  Mathema@cs	
  from	
  Tel	
  Aviv	
  University	
  in	
  1979,	
  and	
  he	
  began	
  his	
  
scien@fic	
  career	
  as	
  a	
  Bateman	
  Research	
   Instructor	
   in	
  CalTech,	
  1980-­‐1982.	
  He	
  held	
  professorship	
  posi@ons	
  at	
  Tel-­‐Aviv	
  University,	
  1983-­‐1998,	
  where	
  he	
  
chaired	
  the	
  Department	
  of	
  Applied	
  Mathema@cs	
  from	
  1991-­‐1993,	
  and	
  at	
  UCLA,	
  1995-­‐2004,	
  where	
  he	
  was	
  the	
  founding	
  co-­‐director	
  of	
  the	
  NSF	
  Ins@tute	
  for	
  
Pure	
  and	
  Applied	
  Mathema@cs	
  (IPAM)	
  from	
  1999-­‐2001.	
  Since	
  2002,	
  he	
  has	
  served	
  on	
  the	
  faculty	
  of	
  the	
  Department	
  of	
  Mathema@cs	
  and	
  the	
  Ins@tute	
  for	
  
Physical	
  Sciences	
  and	
  Technology	
  at	
  UMd,	
  where	
  he	
  was	
  recently	
  awarded	
  as	
  the	
  PI	
  of	
  the	
  NSF	
  Research	
  network	
  KI-­‐Net.	
  Tadmor	
  held	
  visi@ng	
  posi@ons	
  in	
  
the	
  universi@es	
  of	
  Michigan,	
  Paris	
  VI,	
  Brown	
  and	
  at	
  the	
  Courant	
  Ins@tute.	
  He	
  serves	
  on	
  the	
  editorial	
  boards	
  of	
  more	
  than	
  a	
  dozen	
  leading	
  interna@onal	
  
journals	
  and	
  has	
  given	
  numerous	
  invited	
  lectures,	
  including	
  plenary	
  addresses	
  in	
  the	
  interna@onal	
  conferences	
  on	
  hyperbolic	
  problems	
  in	
  1990	
  and	
  1998	
  
and	
  an	
  invited	
  lecture	
  in	
  the	
  2002	
  Interna@onal	
  Congress	
  of	
  Mathema@cians.	
  In	
  2015	
  Tadmor	
  was	
  awarded	
  the	
  SIAM-­‐ETH	
  Peter	
  Henrici	
  prize	
  for	
  "	
  original,	
  
broad,	
  and	
  fundamental	
  contribu@ons	
  to	
  the	
  applied	
  and	
  numerical	
  analysis".	
  Tadmor	
  is	
  an	
  AMS	
  Fellow	
  who	
  was	
  listed	
  on	
  the	
  ISI	
  most	
  cited	
  researchers	
  in	
  
mathema@cs.	
  He	
  published	
  more	
  than	
  one	
  hundred	
  and	
  fiay	
  research	
  papers,	
  mostly	
  in	
  Numerical	
  Analysis	
  and	
  Applied	
  Par@al	
  Differen@al	
  Equa@ons.	
  

Nature	
   and	
  human	
   society	
   offer	
  many	
   examples	
   of	
   self-­‐organized	
   behavior:	
   ants	
   form	
   colonies,	
   birds	
   flock	
   together,	
  
mobile	
  networks	
  coordinate	
  their	
  rendezvous,	
  and	
  human	
  opinions	
  evolve	
  into	
  par@es.	
  These	
  are	
  simple	
  examples	
  for	
  
collec@ve	
  dynamics,	
  in	
  which	
  local	
  interac@ons	
  tend	
  to	
  self-­‐organize	
  into	
  large	
  scale	
  clusters	
  of	
  colonies,	
  flocks,	
  par@es,	
  
etc.	
  We	
  discuss	
  the	
  dynamics	
  of	
  such	
  systems,	
  driven	
  by	
  "social	
  engagement"	
  of	
  agents	
  with	
  their	
  neighbors.	
  	
  
	
  
We	
   will	
   focus	
   on	
   two	
   natural	
   ques@ons	
   which	
   arise	
   in	
   this	
   context.	
   First,	
   what	
   is	
   the	
   large	
   @me	
   behavior	
   of	
   such	
  
systems?	
  The	
  underlying	
  issue	
  is	
  how	
  different	
  rules	
  of	
  engagement	
  influence	
  the	
  forma@on	
  of	
  large	
  scale	
  pa"erns	
  such	
  
as	
   clusters,	
   and	
   in	
   par@cular,	
   the	
   emergence	
   of	
   "consensus".	
   We	
   propose	
   an	
   alterna@ve	
   paradigm	
   based	
   on	
   the	
  
tendency	
  of	
  agents	
  "to	
  move	
  ahead"	
  which	
  leads	
  to	
  the	
  emergence	
  of	
  trails	
  and	
  leaders.	
  
	
  
Second,	
  what	
   is	
  the	
  group	
  behavior	
  of	
  systems	
  which	
  involve	
  a	
   large	
  number	
  of	
  agents?	
  Here	
  one	
  is	
   interested	
  in	
  the	
  
qualita@ve	
   behavior	
   of	
   the	
   group	
   rather	
   than	
   tracing	
   the	
   dynamics	
   of	
   each	
   of	
   its	
   agents.	
   Agent-­‐based	
  models	
   lend	
  
themselves	
  to	
  kine@c	
  and	
  hydrodynamics	
  descrip@ons.	
  It	
   is	
  known	
  that	
  smooth	
  solu@ons	
  of	
  "social	
  hydrodynamics",	
   if	
  
they	
  exist,	
  must	
  flock.	
  But	
  alignment-­‐based	
  models	
  reflect	
  the	
  compe@@on	
  on	
  resources,	
  and	
  lea	
  unchecked,	
  may	
  lead	
  
to	
  finite-­‐@me	
  singulari@es.	
  We	
  discuss	
  the	
  global	
  regularity	
  of	
  such	
  solu@ons	
  for	
  sub-­‐cri@cal	
  ini@al	
  configura@ons.	
  

"Collec@ve	
  Dynamics:	
  Consensus,	
  the	
  Emergence	
  of	
  
Leaders	
  and	
  Social	
  Hydrodynamics"	
  


