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- Solve the fo“owmj ODES ( Show the details)
3.3.1  y" -2y’ -4y’ 48y = e

Sol? 1) General solution of the hemogeneoux ODE ., Yy

HW-zg”_43'+zj = O

2
3 + X — (1)

Charactenchic eqn;  A°-23 =42 +€ = ©
(A= (A=4) = ¢
(A-2)(A-2)(A+2) = o0 B X =-2,2,2
-2% 2X
Yp = GE H (G rCeX)e *
2) Find Ye
Tr\(j Yp = Ae~3x+ BXY + Cx + D > Use Sum Rule
Y = -3A€ ¥ 128X + C
gt = e+ 28

X

iy

yp'= -2 7A€

Substitule 4r > Hf" , 5(” »Ye info (12

~-3X - _ 37 -3%
_27A€ - 41BA€ T 4R +12AC T_gBx -4C +8AC  + TBX

~3% 2
+8Cx + gD = €+ X

Eoouaﬁng coefFicients ;
A

n
"

-27A - 1RA +12A+SA = | = -92BA =1 -0.04

kB = ¢ 2 B =1

-€B +%C = 0 = C = gB = {
3
-A4B -4C + D =0 > D = 4B+4C = |
2
HP = -0.04¢€ + X+ A+ <

= The Senerol soluhon of the Sive'n ODE is

-2% 2% -ax
Yy =Y tYe * ¢.e +(02+C39<)€ ~0.04€ + X +X 41, _ﬂ»r‘s




37 Convert y" -23"-43‘+‘33 - e "rex? 4o an equiva\e'mL

§ystem of 1>t order ODEs,

let Y=Y , Yo = ‘j' » Y- 5" , the gi ven ODE can be rewntter
/ e .
O ! O | lj, (o} ~-3% O ;
g; =19 © '!igz *;[O e oA
Ys %42 JLY, n g J
L“"'—‘—E_—"_—/ | SR /

Find exaenva\ues : |A-at|=o0

-x O
o x| = -af-a(2-A) -a -1 (rE)
-§ 4 Z2-X . 2
= 22-2+42-% =0
2 .
Choruc’feuishce%n)‘ A’ -2x°-anx+3 = 0
2
(A-2) (A -4) =0

(A-2)(A-2Y(2*2) = O = A =72, A;=23=2

Find associate e(%envedors

7\1:”7\; 2 1 0 2 94 O—I Ry 0 4 o | R
o 2 1 =10 2 1 i Ry o2 1 |FR
¢ A 22 -3 4 4 | RytaRy | O % 4 | B4R,
2V, T ¥ =0 =% Vv, =~V
2
2V, + V30 = V; = -2V,

2
S22V, 4 V3 = 0 SV, =2V
T 2%
Choose V, =2 VO = [t 2 4],y =e 12477

Yy = eﬂ(g:'x + 'lz) where Q = \~/“’ =[1 2 4]T

Qs

210
oz1
000




(A-nk -y
-2 t O—-!% | _ 1
6 -2 1 b, | * |2
~% 4 04/b3‘ 4
-2 q O 7 b|ﬂ 1—]
o -2 1 ba = 2
Rz-4R, |0 O O by | LOJ
2b +b = 1
e }Choose boo > by =1, b <~
-2b, + by = 2
h = [t o]T
2% '.
= e § -1
G )]
4 o
g, = e’ _12] + ce 1] el t]x v g )
4 | 4 LAJ o
I¥ consider onl& 51 =y ’(é= [y 3' 5"]T= (4, Y, {53]7
y - C1€-z'x+ C2€2“+C3'X€ﬂ ~C, e
-2 2 .
y = ble +(b2+ bsy)e 'x ) bt=cl 3 l:’23(:‘.2"04,'33"(33
Which 1= the same as 4, oblained by solving 2™ order ODE
dicectly .
4) Find yp of the system of 1 order opEe
Ty e {Ae-w* RSN
B E H K
T
) ; -Se-SX‘A D
3 o | T et
C F 1
. ‘. _Be-ax[/\ e 2 6] [0 1 0N[AT ax To 10D,
Jo= AYp ¥ ) B EFWi"lo 0 1|81 Tioo 1 |E|7
< <! Fl 1% v a4 2 |c]| Zﬂﬂivzdj F
6 1 © G o1 o 3 0] -3x [o'g .
+]0 O 1 HoixX + 0 o0 1 K‘*‘{O}e .‘.;lof?(
242 |1 <4 2|/ L] [ L®.



e

For sach row of the abow syslem, we cao‘r

The %enem\ soluton ,

th

-3X% -3% 2
-3 A€ + 2DX +G = Be + EA + HX + K
38 4 2Ex + U = ce Py F,“ LI + L
-3%
-3CE 49oFx + I = —‘&A+4B +1(‘) +C 8D +4E +2F/X +(~§G+4H Y
-3 2
_ ) + (%I +4K+2L) + € + BX
Equﬂhng coefficients;
-3A =B S 2D=H ; E=Ox ; K=@g¥
-3p = C ; 2E =1 5 F=o* ; L=H=x%
-3C = -BA+4B +2C +1 > €A -4B -5C =1
BA-4(-3A) ~5C3(-3MA) =
SA+12A ~45A = 4 5 A = _{ =-004 %
25
B = -3A = 0.2 *
C = -3B = -0.36 * (1 2EEE=O)
o
Qf= -%G + 44 +21 > %G -4H- 2/ o = 2G =
o [v]
_gD+AE+2/F7+<g=o QD-}’=2 = D=1 % = H=2D
G=H
f = ~-§J+4K +2L = RJ = 4K +2L = 4D+ 2(2) L'HZ
) = ¥ j
O0(1=2F but E=0) 3 o= 1 % K=G
-0.04—1; -3% 1 2 1 1
. Ye 012 i€ LIPS I P Kl
~ —o‘asJ o o) 2

H] ) —ox | 4 2 1'}1 ax | 1-] [ -1 ]
y'| = e |2 +G€ dolr€  jcgla X+ Gy
vl | ' ‘

4] 4 A L L] Lo}
1 -3% ro,
+ [—0.04 € + |1 9(2+ {-1—3 X + :1
[ 0.12 o ;2 1
|-0.3¢ o 0] 2]
-2 -3 2
forys y= e+ [(cym¢) +Cyx] €7 ~004e T+ x4 x 1

N 2% ~3% 2 :
be®*+ (b, + byx)e " ~0.04€ + X+ x+1 »same 0OS S"'V‘“‘j

a 3™ order ODE

2L)X

1]
=N
*

[{}
X *

"
- N

>
>




|

i TN - 3 Zenx — 0D
3.3.4 5 +2g 55 63 = 100 € + 1

ng ) General soluhon of the home%eneous ODE, Y,

gm*QS"’bﬂ"Gﬁ .0

Characteristic g A +22°-5a -6 0

(A +3)(A+1)(a-2)

0 > A=-3,-1,2

-3X e 2%
Hk = ¢C,C + cze +C36 *
-3x -
Try Up = Axe + Bxe "
_ _ _ ~%
5"3 = -3A%e 37‘1~A83X— B‘X€y+ BE
-a)‘ ~3X -3% - -X S
HPN - qAxe - aae’” ~a2ae T+ pye”-Be _pe
-a% -3X - -%
= qAX € ~-GAC + BX€E - 2B
. R - - - -
Y = -29A%€ T 4aAC T F1TAE T ~BAE +BE +2B8

_o3Ax€ ¢ g9Ae - pxe 4 3BE
Subshtute Hl"”’ 3‘:;)3?’)3‘, info 1y
23A%E T H 2T A BXE T 438 € 1gAKE T 12A€ Tt 2% - 4BE
s xxED _spa€+ 8B e’“—me"‘_c;y(é‘”‘.é\xe"“ = 100€ “+13€]
Fquohing coefficients ;
27FA -12A -5A = 100 = 10A =100 , A =10
3B - 4B -5B
Je

.- The 8en€va\ Soluhon of the aiven ODFE it ,

n

1T > -CB = 1% 3=-3

?

il

rwxe * —3xe”

- -~ x
Y= YptYe - (¢, v1ox)e 3y+(cz—3z)e°(+cseq. Bn

(<]




(24

4D
iv _ h j‘ 1 /
;,3.10 (:! - 163 = 128 COsh 2% - H(o) =1, Hco) =24,

B"Co) = 20 5 BIHCO) - -160
Sol? 1) General solution of 4he hommaeneoug ODE, Yy,

y'" -6y

Charaderishc eqn; 24 -16

0

0 = (A-4)(A*+4)

(7\—2)(7«+2)(?sz+4)= o 2=—2,2,-2l,2i

Y, = GE  +CE C, 008 2% +C,Sin 2%

2) Find Yp
Since cosh 2x = - e
Trﬂ Yp = Axe'n2+ Bxe?”

Ué . -oAxe 4 ag v oBue? 4 Be

ypy - ahxe T _2A8™ Lopae Py amne® v 28e 2
= 4A9<€’”‘—4A6’”‘+4Bo<e”‘+4B€w

Bem . —gAxE T4 AAe—ﬂ+%A€-27+%‘Bx‘ew+48€w+?e
. —sAre P 1 ae? pepnRe 41288

9;" . icAxe - gag P - 24 ¢ 1epae” +3RETY 24

- 1eaxe 2o 3946 2%, 16 Bxe ™ a2 pe?”
Subsitule 4", ye ih’ro OF
<= 2% 2X
16 e - 32A€ " r1e bR +3use e pse - 1cexe?”
. 122cosh 2x = 7 e re?
me[ete]
Eqﬁuoﬁnﬂ coeﬂ:ioienis)
- 22X
_32A - ¢4 > A = -2 j 3P=—27(e2+27cew
3286 = ©4 2 B -
S The %enerq\ soluhon of dhe Biven ODE is

-2%
5‘"5&\* BP = (C‘—Q?f)e +(cz+2fx)ezx+cscos 2% +C,sin

2X
Be

eX

2X
BC

2%




or 3
H(o) = 1
/
8’(0) = D4
il
Y
g"(‘o‘) = 20
1
(:,lll
g"’co) = -160 =
20
(2) +cay;
(3) + (),
from 2y ;
From 33
or

C, ~C; +C, — (5)
QC’ +2C2 = Q
C1 :2.5) CZ = -0 = ~-1.5
2¢, - 2¢C, = % 4
Cy = 1-Cy-C, = 1-25-(-1.5) = 0
G = 124C-Cy = 12425-(-1.5) = 106
= 9.58’”—1.56”‘+1GSM o2x + 4% .Siﬂh%( Ans<
-2% X _ . .
= 4€ ~1.5(€2 +8%}+1G3m9?(+4'>(8mhgx
~2%
= 4€ - 3cosh2x% +axsinhox 4+ GSirex  Pns

-2% 2% . ,
¢, € +C,€ +4xsinh2x +C;C08 2% +Cy 802X

C, +C +C, — (2)
- X . .

~2¢,€"+ 2c,€" v gx Cosh 2% + asinh2x - 2C;5in 2% +2

-2C, t2¢, +2C, P> 12 = C;-C,-C, —(3)

Acie‘2x+ 462629(1- 1(;7(8inh 2X +gcosh 2% + Qcosh ux

~4C,Cos 2% ~4C,Sin X

AC, +4C, +1C - 4C,

c, + C, ~C, — ()

-2% 2% —
~gc,e T +%C,e +32xCcosh2x 16sinh 2% + 32sinh 2x

4 gcjsirx 2X ~8C,cos 2%

*ZC' + ?CZ —?C4

G, 008 2X




8 /2y

Solve the ‘Fo"owihﬂ sssiems of lrear 15Vorder OpES

a) x' = X - Y+ 4z
5' = 39<+25—z
2,: Q?‘-Q—S"Z +t

Sol® The above S\\jS*'ems can be wiiHen as

~
x
‘| [
z

1 -1 4 ‘r’X1 lfo_}
3 2 - gfl + O‘t
2 1 -1 2’

k N D
E;

\) General solyhon of 1he homoge-'necus OPEs

X o 4 ][x]

Y T o2 Yy

Z 2 1 -1 | Z__,

e
A

Find e(%envo\ue: . IA -»1] -0
=X -1 4
3 2-X -1 = (1")‘)[(2”%)(—1-7\)+1]+ 3(_1_>0+2
2t +4[3-2(2-2]
= -2+ 224 5a-¢ = O
(A-3)(a-1)(A+2) = O
2'3"2))2:1)%3=3

Find etgen vectors

A=-2 [ 442 -1 4 3 -1 4 R, 3 -1 4 R,
3 2v2 -1 J =] 3 4 -1 | R,-R, o 5 -5 Rz
2

2 - 1 1 - - )

i 1 t+2 R, Sgk, O 5/3 5/‘3 Rs %1
— —

(3 -1 4

o 5 75 5V, ~6V, = 0 S VU, = Uy

© o o
] B3V -VU,44Vy = O > U, = Vy-4V;3 = -V,

3

Choose \]3=1 5 g(‘) - (—l} -




q/Z‘/

Ry o -1 4
R,-B 1O 0 0 -V, +4V5 = O
2
Ry 2 1 -2
—_— 2\711\5—2\;3: )

Choose v, =1 : v = [-1

7\=3;{1—3 -1 4 J_ [-2 -1 A

3 z-3 -1 3 -1 -l
2 1 -1-3 2 1 -4
—%VQ*SV\") = o > \]’nz
-2V, -V td4vyy = 0 D Vo=
)
Choose Wy =1 ; voo. el
L2
~ !
L1
X‘} -2t -1 t ~»1'{
y, = &€ 1 1 G 41 +Ca
2] L1 1
7Y Find SP
A D
Try Ye = Jelt + [E
c F
. [AT
e = 1By
bl
3 ég )C) [g _ oo 40"

l
(

<

For each row of Jhe above Sﬁsﬂ’m;

A = (A-B+4C)t + (D -E +4F)
B = (3A+2B-C)t + (3D+2E-F)
C = (2A+B-CHYt + (2D+e-F )+ L

— N) -
e e d

nmo




10/2;J

Easuoﬁ.“if‘q el iciend
{ \j J

A -B+YAacC

= O0~M3 D-E +4F = A — (4)
3A+28-C = O—(Q);3D+2E_F = B _(5)
2A+E-C+1= 0-0)2p+E-F =C —@®

2x(VFQ) I BA +3C = O
- } A:ﬂ )C=—§
(%) 5 83A +3C = -y G G
Substitufe 10 (1) ;3 ~_1-B+A<5) = 0 > B=13
) 6 G
Thus 4) = D ~-E +4F = -3
G
(5) ® 3D +2E-F = 13
%
@ > oD+ E _F = &
©
2x (4) +(5); 5D + ¥F = -
c ¢D=l F -3
(43+e); 3D +3F = -2 ) 3c
G
Substitute in ) | 2‘_'-‘..)+E’i.= 5 3 E-59
S 3¢ G 36
-3 { -1
- Yp = 12| + 1|59
51© 3| 1

The 8enem\ soluhon of the given .S:tjﬁem is

- L

‘2{[—1_'
c, € P 1
.

.
b 1
T C,C ’ 4
e

—

1
+C3€3{{2] +_Jc_[
3




' 11/21’

(éw

S-n -3 {
2 D) o = '_Q —(“1—9\) +(1"7\)[(3—)‘>(_1—>>+G]
1 -1 1-2 3 2
L= =A +3x"-4x+2 =0
(A-D(%-22+2) = 0
Ay, Ay = 24 4-4000Q) < qH T oAy = 10
2(1)
Find eiger’\vec\'w
2_1”?1 3 3-1 -3 1 2 -3 1 Ry 2 -3 1
— 2 -1-1 o - 2 -2 O Rz 2 -2 ©O
- 1-1 - @) ~Re
] 1 { 1 t R3‘R£ O 0 o
—>
2v, -2V, =0 = \T2= \7’1
Q\)] —3V1 +U3’O = \7:3 = 3VZ“ZV1 = \T‘)

Choose v, =V ; ver - [;} , Y, = et[;}
1 1

Ag= 141 ;
3-1-1 -3 _ [z-i -3 { Ry 2-1 -3 {
2 -1-1-1 o T2 -2-1 0 ({R-2R| 3 241 4-21
1 " -1 {1 I zv 5% 5 5
A R~ R 19} 3 ~1
3T R /2

|7 The Siven Sgs-l-em can be writlen as
k i 3 -2 1ix
'y = jz -t o0 Yy
Lz |1 o2y
- 'L,...,._.__, r._.,._.. J
A

b> w':3x—33+z
y -y
z'=’><-\\j+2

X)) = 7 . Ylo) =4, 7(0) =2

1) General Soluhion of the homogeneous ODEs

Find eigenvdu(:":: IA -al]=0

—>




| 12/t

R, 2-1 -3 v R, 2-i -3 { "I
5R, ) 241 -4-21 R, o 2+ -4-21
RJ o] L/y -1 Rj—l-Rz/’z [O O o
(2z+1)
—>
(z+i>v2-(4+zi>v3 =0 = v, = 2(2/1:;\73 = 2V
(24 )
(2-13V, -3V, tV, =0 S V= 3y, -V, = bu3 (2t})
Tz-n (Do
= (z+1) Vv

241 2 !
Choose vy= 1 ga)= 2 = (2 + 10
1 1 g

A, b G+t 2
e yP - e [sz{
[

[

- N

t

t
€ (Cos’c +isin£)

~

@Lf’?_{f; Yo = et{LZJCOStn[I}S’m

@3@38 Pg_ri; Yy, = ef{ [;} cost + [;}Sint}
~ 1

]3 i cost - é Sint 6{702
| 1 o
[ it

g:

X
Y
Zz !

)

= Clgl“.clgllrc\%gj: {:}etCﬂ' {
t

%X (0) E 1 n l

Y o) Sl = Gy v G| S,

Z (0) 3 L] 1 o
C, + 2(:‘2 + c3 = 3

¢, + 2C, = 4 ) » 72

t G, = 3




| | K7

. 4 | -
{F;} ) er[ 1} . ek{{%] cost - H] Sint} +3ebﬂéjcos£ J'; fsiqt} fng
z 1J E,o o LU T

11.1.5

ne1-%) H £(x) and 4lx) have peviod P, s That hix) =af(x) vgly) has The
period @ - Thus al fanetm < of pencdd p formn avecne cpacc

f()= 4+ Lepd
Gl = gleved

JL VviSURNLLY -
h) = a0 vealy) = N3 s WOkP)
/. aleee) or eqlury)
_— + g e L)t )

h(1xe) £lure) ¥ VY > A~ , )'/muv) or A& (xp)

\1 ;

[ \ ' U

| \
| - !
// \\JI \\zl




s

N

11.2.3

Sol®

Here L

Consider

judv- uv-fvdu

2
W= x",du- 2xdx
dv = cos nD x dx
voE S

ﬂ(]

D u = %, du = dx
AV - Sin nTx dr
Vo= -cosntx

hakid

Fexy
Founer series of fexy is

£y

1

-~

(p=2L-2)

Qo

- Find the Founer series of the funchion fex ,of penod p=2L.
- Skedch or qrqf—‘lﬂ, 1he fired dhrec \PO(‘HC&‘ WUm

- Shew he details of gove Work

2
A

n

]

Qin

14X <1y 4 p=2

ol
Q, + Z. [ awcos nWx ¢ bnSin Q_T_T'_’X)
n=i L L

—
L.l—.’
~
x
(4
Q.

s
il

§ {7 48]
-1
! *

1
_1f x2cos nTrx dx
]

N
fr——
r (»J:-*
{
!
o}
—”
| I—
h

3
dx =
-1
2. .

x°sin mx - (2xsin nTx dX
nw nw

= ofgin »Tx - 2[-xcos nmx + [ COS
Sin PR - 2)-AL0S niA =

= 9’Sin nlx + 2%COS hix - 28innT

j fexy oos x
L i
d

»
"

nl n nmT
) 3
nw ¢nm) (nm)

x*sin nTx 4+ 2xC0S MIx_ - 2 sin n’n'x] Xz
nw ¢nm)? ¢ nT )2

Xz
» o ° o
= ST+ 9cos Nl wQSy»/n'l'“ —Silygn'ﬁ)
n (mr ey /mw
+2.C0S(-n) + 2 Sing-nT)

(nmry? /nfn)3

0 (sinnT=0 =sSin(¢n®) in L

- AC0SnT
CnTH?

Cos (NT) = cos ¢nT)

x 5 cosall = ¢-1)"

L
= | fex)sin omx dx dA
L y

1
= 1 | x*sin nnx
L 1
-L -1
odd function integra
over symmetrical

interval

)?

2, 3. )



Elisabetta
Pencil

Elisabetta
Text Box
odd function integrated
over symmetrical interval

Elisabetta
Pencil


| |

2
J x’sin onx dx = -X'Cos nm% +Jcos nTIX - 2xdx

nmy W
Sudv - uv—j au = —%XCOSHMX + 2 [ XCOSNT X
. e 1
D W=, dys 2wdx = ~X’cosnix + 2_[xsin np& ~J9"_ﬁnn’?2&“
dv = sin nx dx nw nT L n o

Q& NI X 2 ,

oy -A CoS nlix + 2%S)
du - dx o ¢
Cos NN X dx )

PNX  + 2 COS NTX
)2 Com)?

It

= &in NuXx ; b,, = {-'chos DX + 2% \n nM o + 2008 133?_(]
T am nw v )t <nm)? |
o
= —cos N + ,i/ﬁrm’ +2€08 Nl
v /Cony? (o)’
+ COS ¢ )—zsy(( nt) - 2CoS (-nt)
/Cnm)? (P13
bn = ¥ cos(-nm) = cos(nT )
oly
—."" ) = x* = 1t £ 1) "4 cos rTX
3 me T2
= 1 -4 [coSTx - 4 COSMA +1_COS I +--- |
3 Fi‘[ 4 9 -
4 s ot ) & - See qraph on 4he attached page

***********L»] 2 10 on |aSt pa’%********************

Are the {o\\owinq funchons even, odd | or neither even nor odd?

. 2, —{x1
11.3.1 %], ®*Sinnx , x+ %, ¢ , o , xcoshx
Sol® 1y Fxd = x| 5 fem o= o= sfx] - x| = foo
l%l IS an even funchon . ﬂns
2 N 2 . . 2_.
2) 4oy = ATsieox =2 JR'?ﬂ = (-KX)SIn(-nx) = —XSIn nx
2. = —s:(ﬂ)
.- ASInnx 1z Qn Odcl ‘Fund‘ion. ﬁn;
3) Fox) = 7<+9<2 > fex = ~9<+(—'x)a = - +'7<:L # foo

# —f(x)
so X +% is neither even nor odd funchon . Bns

>

[%]


Elisabetta
Pencil

Elisabetta
Pencil


Elisabetta
Pencil

Elisabetta
Pencil

Elisabetta
Pencil

Elisabetta
Text Box
************ 11.2.10 on last pages ********************

Elisabetta
Pencil


154,

_ -\- TR -
|| |-| e -1l e "’“,{m

4 Joo -e > fen) = € =

A LA :
! ic an even funchion. Ans

5) oo = lmax = fexn - fn ¢-x) = not defined if x>0
or if x <o, Inx is noft
defi ned

Ih x is neither even nor odd funchion, Pms

6) F) = xcoshx = fexy= -xcoshex) = ~xcoshx = -F(x)

%ooshfx iS an odd function.

-Ts +4he atven funchon even or odd ?
- Find ite Fourier series
- Sketch or groph the funchon and some parbal sums (Show

details of your work )

1.3.13 fexy = { X F Tnax < Ty
' T-x if T <x <3,
o)
ol Y
Prvmisssiagapd A~ -"![/1 ‘ J‘/l .\
% >
42 N ‘

f(xy is on odd Fund:'on W P (s porodic . (see ske‘rch) gﬂ_i

Fourier ceries of {exy;

£y = a, % (ancosn_ﬂ’x +b,,sing_n:%)
ns=, L L
Here L = T (p=2T-=-21)
L (il 3L
a, = lf foodx = 1 j‘?cx)o\x = U [ *“foodx
L o 2n
Loy -W ~T/2
7 /2 2, 2
= _L.[ S X d'x 1‘j ('ﬁ—-?()d?(] = _1__ [..?_(.. ' 2 + <‘[T7(._%)
v =T/ 7% 2 * 2
A YTt at T -0«
2% /,«g 4 2 g 2 ¥
L a%/a
Qn, = if fCW)Cosﬂ%Zd% = _%, fx)cos nx dx

~L
-T2

[%)

LA

[N ]




|

Q, =

o-}e

(‘udv» uv- fvdu
U= x 'dUed)(

dv = cos nxdx
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Plot of Ypis on +he attoched PAGR .
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Prob. 11.3.13

I I
f(x) as given, x = [-1/2,31/2]
first three terms
in Fourier series of f(x)

Prob. ¢ first three terms of Y Probh. c:A widgr rang? of x
shows periodicity 0
where x = [-7/2,3/2] periodicity o1y,
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Problem (11.2.10)

ClearAll{ao, a, b, partsum]

ao = (1/4) Integrate(x, {x, O, 2}1;

afn_] := (1/2) » Integrate[{x«Cos(nxx/2], (x, 0, 2}]
b[n_] := (1/2) * Integrate[x+Sin[nxx/2], (x, 0, 2}]
Print["Fourier coefficient afn] evaluates to:"}
a[n]

Print["Fourier coefficient b[n] evaluates to:"]
b(n]

Fourier coefficient a[n] evaluates to:

2 (-1+Cos[nn} +nnSin[nn))
n? 2

Fourier coefficient b[n] evaluates to:

-4nncCos(nn] +48Sin[nnj

2n?n?

partsum{x_, k_] 1= a0 + Sum{a(n} *Cos{nxx/2] +b[n} *Sin(axx/2], {(n, 1, k}]
Print["First few partial sums of Fourier series: "]
partsum{x, 3]

First few partial sums of Fourier series:

1 4Cos[123] 4Cos[3¥] ZSin["z—‘]
- +

2 2 9 2 b g

sin[n x) 2Sin[3:x]
- +

3

= Plot with first 3 partial sums

Plot [Evaluate[partsum(x, 311, (=, -5, 8}, PlotStyle » {Black, Thick)}, AxesLabel » {"x", "£lx]1"}]

fix]
1.5¢
10}
0.5}
N N\ A .
\V 7 -2 2\/

s Plot with first 15 partial sums

" n, nf " ]
Plot[Evaluate(partsum(x, 1511, (x, -5, 5}, Plotstyle » {Black, Thick}, AxesLabel - ("x", "£[x]"}
o ’ AT

fx]
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