18.085 Computational Science and Engineering Feb 24,2010
Solutions to Problem Set 2 #

Instructor: Alan Edelman

[1.3-5]
2 and 7

[1.3-6]
15, 5 and 10

[1.3-7]
Check by direct matrix multiplication.
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Therefore, the answer is 1 and -1. Then by multiplication, we get vectors (1, 1), (2,1),
(3,2), (5,3), (8,5), which give us the sequence

1,1,2,3,5,8, ...

[1.4-2]
Let u(z) = Ax + B when 0 < 2 < a, and u(z) = Cx + D, when a < x < 1. By the
boundary conditions, u/(0) = 0, u(1) = 4. Together with the jump condition and slope

change, we have
A=0,B=5—a,C=-1,D =5.

[1.4-6]

Let u(x) = Ax + B when 0 < 2 < a, and u(z) = Cx + D, when a < x < 1. By the
periodic conditions, we have u/(0) = «/(1) and «(0) = u(1). By the continuity at a, we
have Aa+ B = Ca+ D. But then the change in slope at x = a will give us C' — A = —1,
which contradicts C' = A that we get from the boundary conditions.

1.4-12]
Let u(x) = Da® 4+ Ex® 4+ Fx + G + C(z), where C(x) = #2® for > 0. Then by the
condition that u(—1) =0, u”(—1) =0, u(1) = 0 and «"(1) = 0, we have

1 1 1
D=-—— FE=-—-F=0G=-.
7 47 ) 6

[1.4-15]
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/ 9(@)8 (x)dx = g(a)5(x) [ — / 5(x)dg(x)

(o] oo (e.)
= —/ 5(z)g (z)dx
=—4'(0)
[1.5-2]
A =2(1 —cosmh)
[1.5-10]
1 2
For A = ( 0 3 ),wehave
L +\N/10\/1 1
— -1 _ 22
A= SAS _<o 2%)(0 3)(0 22 )

Then check that A? = SA2S~! is direct by matrix multiplication.

11
2 2

A:SAslz(l_l é)(g g)(

Also, we have A? = SA251L,
[1.5-11]

Similar for A = ( ), we have

W N

W= |
W=

N———

A= (SASH = (s HH(A)tST = SASTE
Also for A%, we have A3 = SA3S~1.
1.5-12]

11 2 0
S—<0 1),A—(O 5).Then

A:SAS_1:(2 3).

0 5
1.6-12]
For A = (1) ; ), we have AT A positive definite because the columns of A are linearly
independent.
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For A= 1 2 |, wehave AT A positive definite because the columns of A are linearly
2 1

independent.
112 . . .

For A = 19 1 ) we have A" A not positive definite because the columns of A are

linearly dependent.



