
 Section 5.2 28 a Prove that differentiation switches
even to add and odd to even

b Prove the same for integration ignoring the const of int

a Let f be even Ya fed From the definition
of the derivative fi engl f At x wehave

Texas ftxt

y
g
fk k fk fam fix fam fx
h u n

replaceFIEFex m h Id
Thos tendsto fix This tendsto fix

Theother direction is similar

b Suppose f f 4 Define ga fo f ds Then

gem S fads fi fads If todt
S feldt fi f dt ga

The other direction is similar



Section 52 210 a Let 4N be cont on o e Under

what conditions is its odd extension also a colt function
b Let 4ID be a differentiablefunction or 10,11 Under what
conditions is its odd extension also a differentiablefuntion
c Same as la for ever
d same as b for even

First let's see graphically how an odd lever extension
looks like

iIY

a Wehave to require continuity at x 0 So we need the

limits from the left and the right to agree
Ero 4 Ote In Eso Co e In EE 4Cote

TeatIerequire frothoddness

so we require that IIIFF FEES
4 Ot 410 0

since we want 4 to be continuous 4607 4 0 1 4
so we have 2063 0 460 0



b Weneedfor 4 to be continuous i.e 49 0 from
but we also need the derivativesfrom the right and left
at 0 to equal one another here we use oddness

hey 44 55 E IT co a I gig logE

Ey Eso which is a tautology So there's

no condition to impose

c We require 410 7 4 o

This will always hold since of is assumed to

be continuous so that 4 4 410 3 4 o

so theres no condition to impose

d We require
being 414 44 fig a 58

Eveness

E

24 4 44 0

93 4 It o

The right derivativeof a at o is 0



Section 5.2 217 Show that a complex valuedfunction fx
is real valued if and only if its complex Fourier coefficients
satisfy ca Cin

Write JA EE ene forsimplicity take 1 15

wikisstepwe
swap ne n

Assume that fly is real valued So Ja fi
Ez Cnein f x fx Ee enein Zee Een Ee É é IE net

So we find that Fez enein Ee en ein Since ein nee is

an orthogonalbasis any expansionof a function in these basis

functions is unique i.e the coefficients must be the same

Cre Ctn

Conversely assume that on Ctn

f x Ez Cnein Zee CE ein Ez Cnt e
in

fact ein

Zazenein fa



Section 5.3 Q1 Find the realvectors that are orthogonalto thegiven
vectors 1 1,1 and 11 1.0

b Choosing an answer to expand the vector 2 3,53 as a linear

combination of these threemutually orthogonalvectors

a We lookfor a vector xy t that is orthogonalto C1,1 and 1 1,0
1 x y t 1,1 17 0 Xt 3 2 0 2 XT

2 43,27 X 1,07 0 X 3 0 x y

choose x I y l 2 2 multiples of 1,1 2

are orthogonal to bothgivenvectors

Denote 4 41 D VE 11 1,0 V3 1,1 2

V 2 3,5 Writing V Egaivi we seek ai The

formula for a is ait a Civil

114112 12 12 12 3 V V 2 3 5 3 8 a 3 1
1V21 14 17402 2 LVVa 2 3 5 Az E
yr3112 12112 212 61 144 2 3 10 11 D 93 61

so v l V t E V2 V3



Section 5.3 Q2 a On the interval El I show that the faction

fax is orthogonal to the constant functions
b Find a quadratic polynomial that is orthogonalto both land x
c Find a cubicpolynomial that is orthogonalto all quadratics

a Let ga c where c is a constant Then

f g L X C dx CLETE C t t O

by definition f and g are orthogonal

Ib Let ha A x2 Bx t C We first compute h f and hg
h f I Axa B xx C x dx fi Axs Bet Cx dx

4 4 3 3 xD 3 E ft E FB
h g J i Ax2 Bat C Lax x t Ex Cx

Zz At 2C wettake ga i rather than ga c

Both of these will have to vanish so we can choose
B O A 3C We have the freedom to choose

C as we wish just not 0 so we take C 1 which

gives us h41 3 2 1 This polynomial is

orthogonal to both I and x

c Let ka A x't BE Cx D We first compute
kF LI ARABIC D xd x XI REX at ExTEXT

2ft 25
Ckg JIA BE CAD dx 2ft 2D



Kh JICAN BE CAD 3 2 1 dx

Ji 34 5 313 4 3C A X 3D B X Lx D dx

G B 2133 B 2D 8 3 B t XD 2

Weneed all these inner products to be 0 From kill 0 we find
that 13 0 combinedwith Ks o this leads to D 0

So we are left with 25 23 8 A 53 Choosing

C 3 we have A 5 We conclude
K 5 3 3x

Ut ku xx O Ke t O

UHE J t o
section 5.3 24 consider theproblem Iggy 3 one

to

Find the solution in series form
b Show that theseries converges for t o
Given Eso estimatehow long a time is required for all t to

be approximatedby O to within E error

a Define VK.tl UK t V Ve kva octal t o

O 4 0 E o

Then u satisfies theproblem If t u owe
t

Wehave seen thisproblemalready
in Section 4.2 21 The solution was

vet Z en e
k t

sin not x
I notice that the sun startsfrom no

We need to use the initial condition V4 D Ji



D v4 D E Cusin Flat x

an Ef to sin Gtx ax a É cos EDDIE

II t
vex t E Inane

t
sin at x

wht E Ianto e
t

sin at x

b The terms in this series are
A IT

an anti e
k 4

sin Citta x C KE t
ant e Button DJ

an app e II I
E Ix

We bound lante bn It e Bme A ED

We now show that E bn converges thereby implying that E an
converges absolutely Toshow that Ibn converges we use the

ratio test

but
y e

Bladen
e
clad n 2 t EBn e

B C

by
241

213

ally 0 Hence E bn to so

that Egan to



c The expression for all t is

nano i mÉT
up T d t d da t dz t

where we already know that Zalduk to from b

Since this is an alternating series luce I id ékt
To get Idol c E we need 4 1 e

kt c e

enter a Eto keEe en EI

t Efren e

Section 5.3 26 Find the complexeigenvalues of did subject
to the BCS XC Xa Are theeigenfunctions orthogonal on o D

We need to solve X x XXX X XD
The eq has solution X x ext Requiring XD XD
leads to 1 e Xn anti ne E

Theeigenfunctions are Xn x eat it whichsatisfy
Xu Xm J eat it e

2m't it
d e f enix n

m
a

aim Lettin É 0 whenever n m

So for n m Xn and Xm are orthogonal



Section 5.3 212 Prove Green's First Identity

Ji f Ng dx J flag dat f's É

This is just integration byparts with W ga via f x


