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Analytical dynamics: Discrete systems
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Analytical dynamics: Continuous systems

d

dt

(
ωT

ωq̇i

)
→
ωT

ωqi
+
ωV

ωqi
= Qi

T =
ςA

2

∫ L

0

(
ωw

ωt

)2
dx

Ve =
EI

2

∫ L

0

(
ω2w

ωx2

)2
dx, Vg = ςAg

∫ L

0
w(x, t)dx

w(x, t) =

n∑

k=1

εk(x)qk(t)

Qi(t) = εi(b)F (t), Qi(t) =

∫ L

0
εi(x)f (x, t)dx

Longitudinal waves
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Transverse waves
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⇀(x) = C1 cos(kx) + C2 sin(kx) + C3 cosh(kx) + C4 sinh(kx)
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Sound and pressure waves
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Impulsive dynamics
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X(x) = C1(cos kx + cosh kx) + C2(cos kx → cosh kx)

+ C3(sin kx + sinh kx) + C4(sin kx → sinh kx)
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