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Differential Equation (0| = &8 Al

What is differential equation (0| =85 41)?

O] X[ 2] (unknown) =2} 11 gt4=0f & gt=(derivative) 2 O| FO0{ T| 2FE 4]

S mmgmk a—

Unknown function y(x) 2 y(x) ==x*+C
derivative 7} x 2
— S - \
dy Unknown function ©
dx 7 derivative’| y y(x) = Ce
yy' ' +x=0 Some complex differential equation y(x)*+x*=C
- —-————~
*% A,/ dy
y = dx
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https://en.wikipedia.org/wiki/Differential_equation

ODE and PDE

Ordinary Differential Equation
(S0 FEH)

du
E = kx
Partial Differential Equation
(B 0|2 B A))
u(x,t) = F(x)et
“Wave-eguation
Laplace (1780s)

Mechanical equilibrium

Thermal equilibrium
Heat equation (Fourier 1800s)
Transport equation

ODE example
dx
a@x _
dt

What'’s the general solution of the above?

x(t) = cet c: arbitrary constant

PDE example:
ou

— =Uu

o (u depends on x and t)

What’s the general solution of the above?
u(x,t) = F(x)et  (F(x): arbitrary function)




Application of differential equation? (Ex1)
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Application of differential equation? (Ex2-1)

https://en.wikipedia org/wiki/Differential_equation
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Application of differential equation? (Ex2-2)

https://en.wikipedia.org/wiki/Differential_equation
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Analytic solution of (Ex1)

https://en.wikipedia.org/wiki/Differential_equation
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Analytic solution of (Ex2)
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Discussions
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