Math 418 Review Test 11

Be able to define the Fourier transform and inverse Fourier Transform
for functions

~

Flw) = F) ) = = [ fw)e ™ de and Ff) o) = <= [ Flwped

Be able to compute a fourier transform (sinc, gaussian,e““). Know the definition
1 0

of convolution f x g(z) = —/ f(x —t)g(t)dt for functions on defined the
V2T )

real line. Know these basic properties and be able to use them. Be able to derive
1-7 (Section 7.2)

1) F(f(x) + g(@)(w) = f(w) + §(w) 2) Flef(2))(w) = cf (w)
3) F(e" f(2))(w) = f(w — k) 4) F(f(z = k) (w) = e f(w)

) F(f x g)(w) = f(w) - §(w) 8) F(F(f)(x) = f(—x)

Examples: Compute F(1_1/21/2)(2))(w) using the definition. Show F(f(az))(w) =
1.

—f(g) for a > 0 and use these two to find F(1;_; 1)(x))(w) .

a’ a

Be able to convert a Partial Differential equation into an ordinary one and solve.

0 0?
Example: Convert and solve the PDE a—ltt = 8_2’
x
it into an ODE (Also examples 1-5 sec 7.3) .

u(x,0) = f(z) by transforming

Be able to derive(and apply) the the solution to the heat equation using Gauss’s
1
kernel gi(z) = ——e~"/% (7.4) pg 421

V2t

Be able to derive(and apply) the the solution to the Dirchlet Problem on the upper

2
half-plane using the Poisson kernel P,(x) = \/j Y

Be able to take/DEFINE derivatives and Fourier Transforms of generalized func-
tions and be able to apply the operational properties. Example 6 pg453



Know the definition of the Laplace transform, exponential order and con-

volution in this setting. Know how to derive, Laplace transforms of 1, ¢, cos(t), sin(t), e*
and be able to prove the properties 1-5 below.

DL(f(E) + g(0)(w) = F(s) +G(s)  2)L(cf(t))(w) = cF(s)

3)L(e™ f(t))(s) = F(s — ) LUt —a)f(T —a)))(s) =e “F(s)
5IL(f'())(s) = sL(f(s)) — f(0) 6)F(tf(t)(w) = d%F(S)
NL(fxg)(s) = F(s) G(s) 8)L(0o(t —a)) =e **

Be able to solve one variable differential equations. Using the Laplace transform.

Concentrate on Applying the properties of the Transform and not finding specific
solutions via a tables, maple etc. Example 8 page 489



