Answer on Question #69640 — Math — Differential Equation
Question

Solve the equation dt2dx2—4t=0

Solution

Case 1. If the differential equation is separable, then

(4
dx

j —4t(x)=0

dt(x)
dx

Solve for

dt(x) _ dt(x) _
rvale 24/t(x) or ™ 2/t(x)

For % = -2.Jt(x)

Divide both sides by 2,/t(x) and multiply by dx:
dt(x) _
2/t(x)
Integrate both sides:
I dt(x)
2,/t(x)
Solve for t(x):
t(x) = (-x+c,)’
dt(x)

= —j dx +c,, where ¢, is an integration constant.

For

= 2,/t(Xx)

Divide both sides by: 2\/@ and multiply by dx:
dt(x)
2,4/t(x)
Integrate both sides:
J- dt(x)
2,/t(X)
Solve for t(x):
t(x) = (x+¢,)?

=dx

dx = Idx +C, , where ¢, is an integration constant.

Answer: t(x) = (-x+c,)? or t(x) = (x+c,)’.

Case 2. If it is a second order linear differential equation



d?t

&L _ 4=,
dx?
then
A2 —4=0,
/11:2,/12:_2,

t(x) = c;eM* + ce?¥ = cie % + e,
where ¢,and c, are arbitrary real constants.
Answer: t(x) = cie”?* + c,e?*.
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