Math 21b Fall 2001

Final Homework Assignment
Please not¢hat theseroblemsare due at the beginning oflass on Wenesddyecember
12. If you are in the Tuesday-Thursdaysection, theproblemsare due inAlexey

Gorshkov’'smail box by noon on Wednesd@ecemberl2. (Alexey’smail box is near
Science Center 308.)

In Questions 1, 2 and 3 finekplicit formulas forthe functionsthat solve the initiavalue
problems.

1. y'+y -2y=0. y(0) =1,y(0) = 1.
2. By’ -5y +y=0. y(0)=4,y(0)=0.

3. Yy +8-%=0. y1)=1y(1)=0.

The point ofQuestions 4, 5 and 6 is talculate thd=ourier Series of a periodfanction,
and then verify that the function defined by the Fourier series fomreally doesmatch up
with the periodic function.

In these questionyou will be dealingwith a periodic function,f(x). Thegraph ofone
repetition of the function is given below.
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4, Calculate the coefficient osﬁng?nxg (wheren is a positive integer) in théourier
Series off. You should showfull details of your calculation and only use
technology to check your answer (if you use it at all).

5. Calculate the coefficient ottosg]?nxg (wheren = 0 is an integer) in th&ourier
Series off. You should showfull details of your calculation and only use
technology to check your answer (if you use it at all).



6.

Three functions are defined below. Téerefer to thenumbersthat you calculated
in Question 5 and the, to the numbers that you calculated in Question 4. Sketch a
graph of each of the functions over the interval [0, 4].
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The point of Questions 7, 8, 9 and 10 is to find a non-trivial solufor) to the problem:

NOTE:

2
d—l::@ for O<x< m andt > 0.
oX 17,

u(0,t) =0 andu(rgt) =0 fort > 0.
u(x, 0) =sin(X) for0<x<TT

You should supply details of any intermediate calculations that you do, and
carefully record any assumptions that you make about the signs of
constants.

Use the technique of separation of variables:
u(x, t) = X(X)(t)

to find a solution to the partial differential equation given above.

Apply the boundary conditions:
u(0,t)=0 andu(rzt) =0 fort>0.

to simplify the equations from Question 7.

Use Fourier series and the initial condition:

u(x, 0) =sin(x) for0<x<rm

to identify any unspecified constants in your solution t).

10.

Using the results from Questions 7, 8 and 9, write down the formula for the solution

to the partial differential equation (thalso satisfiesthe initial and boundary
conditions given).



