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Contents:	  
•  methods	  of	  periodic	  homogeniza$on:	  formal	  

asympto$c	  expansion,	  two-‐scale	  convergence,	  
unfolding	  operator	  

•  mul$scale	  modelling	  and	  analysis	  of	  transport	  and	  
reac$on	  processes	  in	  perforated	  and	  par$ally	  
perforated	  domains	  	  (e.	  g.	  flow	  in	  porous	  media,	  	  
signalling	  processes	  in	  biological	  	  $ssues)	  

•  dual-‐porosity:	  transport	  and	  reac$on	  processes	  in	  
fractured	  media	  

•  	  locally-‐periodic	  homogeniza$on:	  deriva$on	  of	  
macroscopic	  proper$es	  of	  plywood-‐like	  
microstructures	  (characteris$c	  for	  heart	  muscles	  
and	  exoskeletons)	  

•  mul$scale	  analysis	  of	  equa$ons	  of	  linear	  elas$city	  
and	  	  viscoelas$city	  

•  main	  ideas	  of	  G (Gamma)	  and	  G	  convergences	  

The	  aim	  of	  homogeniza$on	  is	  to	  give	  the	  macroscopic	  proper$es	  by	  taking	  the	  
proper$es	  of	  the	  microscopic	  structure	  into	  account.	  

Aim	  of	  Homogeniza$on:	  to	  derive	  
macroscopic	  proper$es	  of	  composite	  
materials	  	  by	  taking	  microscopic	  processes	  
and	  complex	  microstructure	  into	  account	  
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