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Part [0 Background

1 Heredity and Nonlocality

1.1 Heredity

1.1.1 Concept of heredity

1.1.2 A short excursus in history

1.2 Volterra's heredity theory

1.2.1 Volterra's heredity laws

1.2.2 Hereditary string

1.2.3 Hereditarv oscillator

1.2.4 Energv drinciple

1.2.5 Hereditary electrodynamics

1.3 Hereditary kinetics

1.3.1 Mechanical origin of heredity

1.3.2 Hereditary Boltzmann equation
1.3.3 Fokker-Planckequation

1.3.4 Pauli and VVan Hove equations
1.3.5 Hybrid kinetic equations

1.4 Hereditary hydrodynamics

1.4.1 Physicalmotivation

1.4.2 Polymeric liquids

1.4.3 Turbulent diffusion

1.4.4 Coarse-grained diffusion models
1.5 Hereditarv viscoelasticity

1.5.1 Boltzmann's viscoelasticity model
1.5.2 Elastic solid[J a mesoscopic approach
1.5.3 One-dimensional harmonic lattice
1.5.4 Axiomatic approach to continuum mechanics
1.6 Hereditary thermodynanucs

1.6.1 Mechanical approach

1.6.2 Hereditary heat-transfer

1.6.3 Extendedirreversible thermodynamics
1.6.4 Axiomatic approach

1.6.5 Ecology and climatology

1.7 Nonlocal models

1.7.1 Many-electron atoms

1.7.2 Electron correlation in metals

1.7.3 Plasma

1.7.4 Vlasov's nonlocal statistical mechanics
1.7.5 Turbulence

1.7.6 Aggregation equations

1.7.7 Nonlocal models in nano-plasticity
1.7.8 Nonlocal wave equations
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2 Selfsinularity

2.1 Power functions
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2.1.1 Standard power function

2.1.2 Properties ofpower functions
2.1.3 Memory

2.1.4 Fractals

2.2 Hydrodynamics

2.2.1 Newtonian fluids

2.2.2 Turbulence

2.2.3 Microscopic fluctuations

2.2.4 Non-Newtonian fiuids

2.3 Polymers

2.3.1 The Nutting law

2.3.2 Relaxation ofpolymer chains

2.3.3 Interpenetrating polymer networks
2.4 Reaction-diffusion

2.4.1 Diffusion

2.4.2 Polymerization

2.4.3 Coagulation and fragmentation
2.5 Solids

2.5.1 Dielectrics

2.5.2 Semiconductors

2.5.3 Spinglasses

2.5.4 Jonscher's universal relaxation law
2.6 Optics

2.6.1 Luminescence decay

2.6.2 Anomalous exciton kinetics

2.6.3 Blinking fluorescence of quantum dots
2.7 Geophysics

2.7.1 Atmosphere and ocean turbulence
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