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10.3.1.nb

Note that | have redefined the way | write F so that | don't have to skip the even numbered n's. Basically, the way this is
written makes it so that | am counting by odds, 2n-1 for n=1 => 2(1)-1=1, for n=2 => 2(2)-1 = 3, for n=3 => 2(3)-1 = 5 etc.

nmax

In[1]:= F[x_, nmax_] := Z (

n=1

In[2]:= F[X, 3]

4Sin[nX] . 4Sin[3 1 X] . 4Sin[5 1 X]
s 3 5

out[2]=

Now I'll plot the first few terms of this thing.

In[3]:= Plot[f[x, 3], {X, -4, 4}]

-4 2

Out[3]= - Graphics -
Using more terms smooths this out.

In[4]:= Plot[f[x, 10], {x, -4, 4}]

1

-0.5¢}

W,

Out[4]= - Graphics -



MESEH e | Seluras

- ‘:”"J Tl IC;ar‘ el S—e,f/ e s o; TL_ Pe(‘/‘oo(t -
Fanction €00 | of Feriod Pzl and Skerd
Flx) and T Frsr 2 Rerd Sums,

76\(7(’):,7(1 on ("2 X <Z) FP= ZL:L/!' t=2

Crsr af/7 Epeoions @4:«6(@ on  Fage 537

2
Ao [ﬁcm{)( = 2@{ Ix) dx = dex - g % dx

‘7-. -2 - °
0] 117
janey ! '.‘2.{1—\ _).(_.. - J— o-~-(- + L 7
?[L-z“Lv—o}'ﬂ () + L w0
Ao = L
L : rd
g \ ~-txX _ NxX
&(ﬂ = -—L- ﬁ(ﬂ (oS L 0()( = lZ, [K[ (OS ——i—‘
-1 -2
£
A = "_"Z [XC Snwxo(x -+ g XCognm.xa(x
° -2
' G ne 2
=5 2[ nz 4 X SmE L — ..
Z L
< onmx
Lz[m o ‘Z‘J?
/li"" ~ 77
o for /\,ljzj.‘, -t
— -L_ 0 2 CeS n/h% & 34 Nfr‘{ Co%o—&O) !
- 2 Nt i m "\’h’—"
)
Z COSO <‘2 Cos 12 _{_GZ)S— n'rr--z“-
- n 71' —7;3'—“ AT




MESCY Horncraoric 4.7 - SoluTions

[70. 3.0 Corminwd) f,-,m!(f
Cla = L[ CoS N Y = &
Nt

n?,?r'h

An = e c n =/73 An =O g( N = eV
ntart /:'f ()0 A) /

}9"\ = O 5 LCC&(/LSQ T le jZ'DLr\ CTton /X/ ’s even,
5(') 7L fo/btﬂc\/\ L{,Comcs

£ = + °_ (o nx

X - nf)—’L 5 X

adJ
o 0
F(x) = Z COS n'rr—~1> (OS ¥
or
| & Z. | Cos 7x Lo 3my , Lo STx

F(Y\S e ‘;}';4‘ of og"”{'{'zgog—z—

ﬂ& &f’j ’r/\é\/ /((M/\ C’T’).s_-\ Loo ke S (; ‘1\_«

S P/o O NRT 000\//@

o Tl G (criec  VelS o~




p10-3-4.nb

5 4 X
i =1 C -1)C —
[X_1 +nZ=1(n27r2 (Cos[n ] ) os[nnz])

Now, Just to show what it looks like;

F[x]

8Cos[Z*] 8Cos[33*] 8Cos[35*]

1 2 9 2 25 2

And the plot looks lie the following

Plot[f[Xx], {X, -4, 4}]

- Graphics -
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P10-4-22.nb

Okay, so the function that we are plotting is pretty easy.

In[24]:= Plot[x?, {x, 0, 1}]
1

0.8

0.2 0.4 0.6 0.8 1

Out[24]= - Graphics -

First I'll do the even half range expansion

nmax

2 2 X
- _ n -
feven[x_, L_, nmax_] := 3 +Z [( 1) —— Cos[nr L]
n=1
feven[x, L, 5]
L2 4L2Cos[~X] L2Cos[2/*] 4L2Cos[3/*] L2Cos[#{*] 4L2Cos[>/*]
3 72 - T2 N 9 2 * 4 2 h 25 2

The first term is just the space coordinate, the second term just normalizes the length to length 1, and the last term tells how
many terms are being evaluated. | plotted it from -2 to 2 so that you could see how the series looks beyond the domain that
we evaluated the integral on. Note that it is a pretty good match from x=0 to L.

Plot[feven[x, 1, 3], {X, -2, 2}]

- Graphics -
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Plot[feven[x, 1, 10], {X, -2, 2}]

-2 -1 1 2

- Graphics -

Note that it doesn't really take a lot of terms to do this. Pretty nifty. Now lets try that with the sine series half range
expansion.

< 212 (-2+ (2-n27x2) Cos[nn] +2n=xSin[nx]) ) X
In[30]:= fodd[x_, L_, nmax_] :=Z [( =0 ]Sln[nnr])
n=1

In[31]:= Plot[fodd[x, 1, 10], {x, -2, 2}]
1,

Y

Out[31]= - Graphics -

Blech, not so good. Lets try it with more terms And note that the expansion beyond the range that we were worried about,
0<x<L is now an odd periodic function.



P10-4-22.nb

In[34]:= Plot[fodd[x, 1, 25], {X, -2, 2}]

1+

0.5¢

Out[34]= - Graphics -
Better, but still not as good as the cosine series. Lets get rediculous.
In[35]:= Plot[fodd[x, 1, 200], {X, -2, 2}]

1+

,_
N

out[35]= - Graphics -

With 200 terms of the series, it finally looks pretty good, but note that at the edge of the range we were working on, things
are still getting bad.
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Given problem on website.nb

Define the input function.

(-1H"4

T Cos[n nx]]
JT

l nmax
= F i t , = —
In[3] uncinput[x_, nmax_] 3+ nZl (

Now setup the solution found for the problem

1,c2 1¢C 2 Si Tr(LDT
In[1]:= y[x_, nmax_, cl_, c2 ] :=clCos[x] + c2Sin[x] + 3* Z (m—

n=1

Cos[nx X]

In[14]:= inputfunctionplot = Plot[funcinput[x, 10], {X, 0, 5}]

1 2 3 4 5

Out[14]= - Graphics -
As | mentioned, | simply choose zero for the two constants, basically plotting the particular solution.

In[22]:= outputplot = Plot[y[x, 10, 0, 0], {x, O, 5}, PlotRange » {{0, 5}, {0, 1}}]

AN

out[22]= - Graphics -




Given problem on website.nb

In[18]:= Show[{outputplot, inputfunctionplot}]
1.

1 2 3 4

Out[18]= - Graphics -





