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Differential equations

Solving Physics problems
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Problems described in the „language” of Mathematics as
differential equations

1. Ordinary differential equation (ODE)

2. Partial differential equation (PDE)

Heat equation



Differential equations

Solving PDE equations?
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1. Finite difference method

2. Finite volume method

3. Finite element method
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Finite volume method
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Finite volume method
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Courant (1943) used triangular elements with 
variational principles to solve vibration
problems

Vikings discovered America

1960s, the field aroused the interest of many 
mathematicians

Basis functions vk (blue) and a linear combination of them
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1965,NASA develop a general-purpose finite element program NASTRAN
$30 000 000

1969 ANSYS analysis of nuclear reactors

1978 ABAQUS 1989 LS-DYNA

Today: CAD

CFD calculations

F1 2015 car nose simulation



Finite element method

The Finite Element Method (FEM) – A végeselem módszer alapjai és alkalmazásai 2015



Finite element examples

The Finite Element Method (FEM) – A végeselem módszer alapjai és alkalmazásai 2015



Finite element examples

The Finite Element Method (FEM) – A végeselem módszer alapjai és alkalmazásai 2015



Finite element examples

The Finite Element Method (FEM) – A végeselem módszer alapjai és alkalmazásai 2015



Finite element examples

The Finite Element Method (FEM) – A végeselem módszer alapjai és alkalmazásai 2015

water
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