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Nonhomogeneous equation of transverse vibration of elastic rods.

5.2. Equation of the Form

5.2-1. Domain: 0< x < l. Solution in terms of the Green'’s function.
We consider boundary value problems on an intebvale < [ with the general initial condition

w=f(x) at t=0, diw=g(xr) at t=0

and various homogeneous boundary conditions. The solution can be represented in terms of the
Green'’s function as
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5.2-2. Both ends of the rod are clamped.
Boundary conditions are prescribed:

w=0,w=0 at z=0, w=90,w=0 at z=1.

Green'’s function:

Gl 6.1) = aiz T
n=1

& (@) (€) SN at),

where
©n ()= [siNh(\,1)=sin(\,.1)] [cosh@,, z)—cosQ, )| = [cosh@\,[)-cos,1)] [sinh(\,z)-sin(\, z)];

the \,, are positive roots of the transcendental equation cdsbés(\/) = 1. The numerical values
of the roots can be calculated from the formulas

A= Hm where ui=1875, up=4694, = %(271 -1) for n=3.

5.2-3. Both ends of the rod are hinged.
Boundary conditions are prescribed:

w=0,w=0 at z=0, w=0,,w=0 at z=1.

Green'’s function:

Gz, &, t) = i sin(\,z) sin(\,&) sin(\2 at), Ap = Wl—n

n-l

5.2-4. One end of the rod is clamped and the other is hinged.
Boundary conditions are prescribed:

w=90,w=0 at =0, w=0,,w=0 at z=1.
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Green'’s function:
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G(x,&,1) = Z X o OO sin(\2at),

where
©n(2)=[sinh(\,1)=sin(\,,1)] [cosh\,,z)-cosQ, z)| - [cosh@,[)-cos(\,1)] [sinh(\,z)-sin(\,, z)];
the \,, are positive roots of the transcendental equation\ar(tanh@/) = 0.

5.2-5. One end of the rod is clamped and the other is free.
Boundary conditions are prescribed:

w=0,w=0 at z=0, OpaW = Oggew =0 at x=1.

Green’s function:

Glx,&,t) = Z “”;(f)fz‘lgg) sin(\2at),

where
©n ()= [sinh(\, 1)+sin(\, 1)] [cosh@\,,z)-cosQ, )| - [cosh@, [)+cos,1)] [sinh(\,z)-sin(\,.z)];
the \,, are positive roots of the transcendental equation cdybés(\l) = —1.

5.2-6. One end of the rod is hinged and the other is free.

Boundary conditions are prescribed:
w=0,,w=0 at x=0, OpaW = Opppw =0 at x=1.

Green'’s function:

Gz, €, 1) = Z @,;(2 )‘legf) sin(\2at),

where
wn(x) = sin(\,0) sinh(\,x) + sinh(\,,1) Sin(\,,x);
the \,, are positive roots of the transcendental equationXar(tanh(/) = 0.
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