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Dirac’s delta function is defined by the following property
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if 0 € [t1, 2] (and zero otherwise). It is “infinitely peaked” at t = 0 with the

total area of unity. You can view this function as a limit of Gaussian
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or a Lorentzian
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The important property of the delta function is the following relation
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Theorem 4. Let the (finite or infinite*) set of functions x,,(t) n=1,2,3,. be
solutions of the equations

mx, + bx,+ kx, = F (1),
and let

F(t) = ) F, ).

T hen the function

x(t) = ), x,(t)

satisfies the equation

mx + bx + kx = F().

mX+bx+kx=m) X, +b) x,+k) x,
= Y (mX,+bx,+kx,)

= ) F,(t)

= F(1).
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F(t) = Z C,cos(w,t+6,)

= z C,c050,cosw,t — C,sinb,sinw,t

F(t) = Z A, cosw,t + B,sinw,t
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n
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2Sin(w,t + B,) — B,cos(w,t + B,)
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Fn(t) = F(tn): tn S t S tn+1
0’ t > tn+1
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Green's Functions Method

L(x)u(x) =f(x)
u(x) =L (x)f(x)

IL'=L'L=1
—

we define the inverse operator as |

L'f= j dx'G(x; x")f(x")

‘where the kernel G(x;x') isthe
Green's Function associated
with the differential operator L

Note that G(x;x') is a two-
point function which depends
on x and x'
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Lu(x)=L j dx'G(x;x")f(x")

T TN

The Green's function G(x;x')

then satisfies
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L(x)G(x;x")=0(x—Xx")

The solution can then be
written in terms of the
Green's function as
' R
u(x) = [ dx'G(x; x)f (x')
i B - |

= .dX’LG(X; x)f(x")

= [dx's(x =x)f (x')
= f(x)
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Green’s Function for Laplace’s Equation

L(x)u(x) =f(x) L(x)G(x;x") =d(x —x) u(x) _‘J‘dX'G(_X' X')f(X') |
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