UNIT-4 @
FOURIER SERIES: |

Some Impyrtant Definitions !

| 0 FW‘DCUC M"l‘ A function f,'lR——er is Aard to be
| Poutclic 1f  Yheat exists  a posrtive
NuMbeY T sueh dhod
{oT)=4@) (o all el number X

1S %‘ﬂ = (4T ) = )l(wzﬂ s
ten T called  peruod of Jeo, T 1 Smalteat
Posikive Pumlbey .
Kxp Pening o] Sinx-
Stnee, S = A (X4 24) = ANl +4x) = - -

T= 2N LQMCLU.QK&)
Ao, fodod CL\ Qe TA 2w

S. Q N
imtfedg, feniod  of losx, Seex, Cosecx 14 2

o and oty {4 T

® Even and odd funchion: R .

A funchiod {00 @4 knowh  as an even funchon
) =40 or { 0,4] - R-
. . domarn muyl  be
0N oven n Moy
TF’IR/ d)m?h 0& | {tu’\(‘,ho"h &dmwlth\t,
13 Aam”"d“("d\ sboud y-axy: | Q¢ Domain

1) - S
LP“P"’ 'H'X): xl, Cosx, X1+ ek, tn -~ & domam (mug).

—

Scanned with CamScanner



®

.A junetion foo s known a3 an odd fanction
T et

The C[/Lc\?h u! on  add fanetion samm‘LhnCd bp ut
Hhe D)ul

brp- Anx, % et

_FOLW\'E')“\ Sesey 0{ o {-\M\‘OV] .
het fbt) be  peodic {funchon with petod 2K

Ao, {1 Con be reprexented a3 a “manormdﬂc Aerues

] .
N rderval €< X ¢ CH2A

o0
-f(x) = Qo | Z 0y Costny) + 2 bnCos(ny)

| Ci2K -
anoJl K—J foo dy o, In, by
5 Eder's tonstand
Wrevrand -
( Frrpuddn)
] C42K . (Fouvies Coelfyie
On = —;‘V— j 'f'f'l)' Costnx) d x e“ mu)
.
=),2 e
or nN=12,3,4,
) {-e. -
bn = -f('x)- S'ntny) dx nem
3

Ths 1 Euler's  Formun

Scanned with CamScanner



®

MA CondiHory _-f**a fourien Sedes’-

A {twwt\‘on ’[(7() o»K Pesuod 2% 'de.erLe_ol an (C,cton)

CCW\ be Qx")c\.nde_ol N FOU\’I'UI Aerueh

oQ oQ
by = &0 # 2 anlosm + 2 b AL
rA M= n-

P‘é‘D\ﬂd@[ —

1) foo a SM&\Q_@! Valued and bounded M (C;C"'M)

2) gm fay atmoAl @ Jﬁm‘\re numbe er\ MAXT W 0
ond © mivdma. (n (¢, c42kK)
3) %(x) 5 piece wirse Lordimuwown  with  fHinlte number

ax discontinuties In (¢, Ct2x)

Theye  (endut'on  on &C'}O e SLL?,-\(C({_LQQ bud - ot
We,c,e»,&m\,t(( -
Conu::;aeru ﬂ’-g Fourier Sexrey .

ao . Z ((Qn Cos nx +lon Aln (X))

H ffx)- -
Comfmavs TD"‘-

) 3 4e0

L& -[‘Cx) % lordinuows on [C} C+27i) .

Scanned with CamScanner



(2) -'3 [ +(a*y 4 ]L(a')]

If -msaa € (e ceands Ine poind o oh'sc,mﬁ'nufrgf

l
3) 2 K% ) + {Luzm’]
Point okf @Swmtr'nw}ﬂ ol end poind OL{ Ce, t42n)
6« o Y= o A=Ct2A’

b, fat) = fla+h) Ryt hand Linait

1°f\~\o

fa') = fa—h) helt fand Ut

APn.—m

Some  Specrod  Cangg.

C=0 "IJI'LQ!\/ 0 .
_3_(1) EO_ z (Gn COSCm() + bn Amr:m)

2K

Op= —| fondx

~
0
2K _
an = ;\T—S )L(DU' (oS (nx) dx

0

2R
b = T\T— S ][(u)-éfn(m() dx

0

Scanned with CamScanner



Y, |
C=~A ’ : @

7

co s
- AQ
7“7()" —7-_(1 +Z OnCostnx) + 2 brnAintny)

hey n=)
| A
qp = ; J ‘f('x') dx
=%
\ N
an = ; J ]‘(3{) CQSCnx)d)( J= 1,2,31 .
“n
-
byy = 7\.1: f FOO A tnn) o %

A

Nole.

| (1) (odd funchon) % ( even funchion) =(odd fu.rmh‘oq)
(0dd funchon) X(odd funehon ) = Ceven tunchion)
(even Junchon) X(even funchon) = ( even Fanchon ) .

A ‘ ,

O & S F0 s odd funchy
-0 a ‘ |

| (N d

2“[) foodx fen r;_x even furchioy,

N JU-\/dX:u-Ylﬂu’V2_+U"-V3“U"fV4+~-- ’

whet, /- dy

- and v = [vdx
y" = vy = JVidx
dx 2 -

ond  s0  on .

Scanned with CamScanner



©

\.
Qﬁ?' ”}f'l)= 75-'-'%- 1 fAind Fourlen Seuen In D& X (27

o dQO'UbCQ Hhaut -E:l‘*""t'l""- o“ -
7375 f

/
‘ol
S (kI S GO S B SN SR
- .8 2 2 - 2
2 'f(l?\h')() = =~ (A=2) - “‘S(Y)
2

50, founiey Senes -

00 i
foy = 80 4 3 Oalostoyy + 2 onAin(ny)

2w n=)

21
W - : “

WK @ = lﬂ_j'{rx) oy - Using propety
. ) ‘
' Hmdx
and i ‘ i N '

’ Up = ; S j—(:’-’?\'-z) d)X = }J\:J'—--[()()dx : :J‘J'[Q‘!'b'Z)d)(

0 A b ac
on Gcht'VLJ '

| 2A AR
2¢y = _71(_ g{ht)dx - JK—S oo dy =0
0
>
Sineo,  f2r-x) = —f )
Oy @ Cos(27-x) = (oS~
b, o U5
“0n = 3 [0 tesm)dy —
O

Scanned with CamScanner



’ q,,-_-_‘,I
A

M '
’j(2ﬁ"7() ' CO.S n(?_n_l) d)L

]
:;?J
0

]2 aolo&'na (+(2)

1>i

100 Costnyydol —0)

o 20p=0"  lan=o |

Now
b L
d I’FJ ) Sin ) el
1]
. QT
" by s ;,H (A 7( A (nx) dx
0 .
v by o= 5‘;_ (7 =2) Ain(nn) dxX

T by = M [(W~7l)( losny) B ( 4, (“’5’”(’71))] %

" ne 0

B = b l"- (F=x)Cos0ny ) _ Al‘n(nx)]zr
0

e n ’ n2

_ L [=(r-2m), =1
b bnh:zar["“aiwL%r_)] .:i[_z_irj

Scanned with CamScanner



Thus,  Founpen Aerdes -

00 0 |
+f7() = Q0 +3 Qnlostnu) + 2 bonAntnx) -

2 W =y
o
& fﬁf') = ] bnAMminy) 0%, Qo=0
Vlt\ C]ﬂ-—
& /g' bh"_"i-
- _HX) = Z N (vx) n
n=) 4\
_ R
' 2 2% i) 1
Requited Gounfes Senies
ot A= . P -
3
=72 (A (%) + (4 ) v A (37) ‘ zﬂl‘ﬂ(‘h’i/.z)_+ o
Z - ' 2 3 4-
oo K | I
— = —— +0 = —= - -
4 . 3 5 7 9
Sintha)=0"
0 I S R I B C Sn (F) -
- 3 5 7 9 ?’)
S}'r)(izif) =]

Scanned with CamScanner



®

(2)  Fowuer  Sentes m-f 27 - perdodic fanchon

foo=xex? —Aacxir ot x=n
(ony o ?
. ey .
sol.
Ty ot 5* LE (=m,n)
o -z

) *‘tu\gh\m 0\005 (Usﬂ.(_\ﬂh'n(:tl*‘d
SNCe, s ot o inkepuad -

50, Fouwnen Senres Comfeﬂae b ol =71

= %[3‘(-7{’“) + Iy(n*)}

-1l - ARy ) :
X ,hr-?ojf( mth) +1 Ih:lp-}(ﬁ h)

- ﬂ(mm +(_-wq)2]+ ! [(w-e,mmmz]
= i_\ [-7+ '/Tz]‘%il[?i"—kﬁz]

= ,15 (27‘2] :ﬁ'

Scanned with CamScanner



Funchiong lmurna aabuxara Pertiody -
(Change of Interyal)

ht {v) be Jiven  pododic  function o ynte rvod

CLX Cerd.
€. -{(70 A pododic {unchon (}f peouod 24
n o (C, C+24)
whe , L 4 ana positive J'n}edm'
N Ugmd Subg T tution -
AR - 24
L~ % N
When  ~ =¢ = z= AC_(d) u)

S Z= _/[(_qigg_) — ZL{QJFZW = dt2A

funce  the Junctin  {o) of ferded o0 In (¢, cen)
s Tvons formed fnto
{(45)= FRY  of Pouod 21 1
(d,d+2A) -
Then, F(2) Can be

o0 00
F(z)= ao 2_ Qn log (Nz) + Z bng\'ﬂ(nz)
= Wz Nnz)

Scanned with CamScanner



Whery l d+27
Qu:;S F(z)dz
d
\ d+2x
an = = S F(z)Cos(nz) dz
d
M:\J?‘igl"
: d+a2m
bn = ;\“S F(z)-4n (n2)dz
d
Now Puth‘m.s’ e 0K oy dew By
2 e
Rhan, 224 5y-¢
Z=d4271 S %~ 24
SG, b€ QqLu:Lh‘Dr) Meduce  -into -
Faxy Qo % B v
=)= A = — + 7 Qn (os| X bn Atn [ DAY
4 -‘- .3 et L 1 )'\‘E\ n | (T)
When, c+24
Qo = J‘Tj fox) du
)
c+24

Scanned with CamScanner



EEP" Fnd  Fourier Qexyey for fox) deftred by~ @

A 0
}L('x) _ | £¥ <1
=1 S R
ten deduce 22 L)
. 8 - '2 +EZ _5_‘9‘-" B
kol? ‘
ol Heny foot 15 perdodic funchon

(oo d =2

\H’L | a (lnp') (D/ 2) = (’C

TN : |
- ]——0(]{] Uy’& Se)ueg - O( 'f()( ) 'F"B’ P’C’ﬂ’TOC_’ = 2,( ¢ 1,

A
| 6n (¢, C{-—Lﬁ)
_5(7”_ OO _\_Z Oy CDS(”’”) n Zm: bnA\‘ﬂ(MJ
h=) e ¢
c42A c+24

D=if foodnae L o bos (T
& €
c424 |

i _-. ]’_J fon v/%m("l‘ii )&3 -

Yo C
s (C,c+21)

C=zo, 1=1.

)Al [

- (0,2) > 2U=2

an. CDS(DTTX) x Z bn- /S\n(r)?DL) ;i
n=) 154
5 9.
Qo = { Foodx = | FoO - Log (nrx) dx.
:

2
bn= J +Pl) ‘STn (nﬂk)d'l
0

Scanned with CamScanner



Now
/ 9 \
= J4onde = | {oodx "rS fon) It
b 0 )
2
. o ‘—f&"d"* J 0120y d%
0

o o Pl

Now,
Now 2

/

an= S {r'x)-Cos(an d

0
i 2

@ On = j F0)s Cog tnAR ) dt +_§ Foy CoRNK L) dR
0 1

1 2

S W log (nax) drn 4 S (=) £og (nma ) d

] |

of dy =

. |
- nn
o 0y ° [«X(Sm N?()T(Cosnﬁ(ﬂ
0

nm nZnz

oo (E200) <-n(—§;gx)f

Scanned with CamScanner



Q-r, On‘: [10 grﬂnﬁ _‘_ &gsnﬁ _ D _ (\DS(O)J

nw ntn

. . 2
¢ [yt i) |

2x 2 172
mMrE  wWa? nA n

na)
3 qﬂ: \("\iﬂ _ l__ v [0_ COSCQHW‘) + ) + C.?_g_(_*_____ }

v Lren L ]
BRSO R ) K
" On - L h]_ﬂl - Y\27\2~k [ nlﬁ?’ nlﬂl
COS(TW\'): (-l)n
-
i n = . [(—HYLIJ

N=AZ
0 N 1k Even
On = , _
J\i n 1» odd:
n2x2 |
Nouw, 5

bn= S ]‘m)- sinCnaz) dX
8]
7l
i bn: J 'S'('X)‘ gl‘ﬂ(fﬂ”{) d + }‘E’(’){)S]‘ﬂ(wﬂ){) d
o}

\

\ L ‘
" bp= S'X-)ém(nrrx) dy + SU-X)-QM[MX) A -

0 \

Scanned with CamScanner



, }
bn = [(1 i ”’”\) - (l)("——fﬂg’“”gzmﬂ .

2
—SnnaAt
-k{(l"x') fpgﬂﬂ’() ("”L W\X \

Sn(nr) =0
" b - -(’05( l\) (os(2nn) o Oj(
1= [ 0] f 00 o

" e G b LA U I N
. bn = o o nx[‘ ( ]

0 n A €éven -
A, bn= a

= Ny bdd

nK
Ao o0 o
/{(ﬂ — Qo+t y Onlostnax) + 5 bn gin(nax)

N=y

n=\

fo _i Cos C2n-0AX 2§ S (Cn-1)Rx
{‘ﬁ() 0 Z (2n-1)2 7\— 2:\ (Zh-—])

08, N &P?w.ebj (2n-1)
DYLL\& oy odal - Og.xﬂe\rey), An=0 4 bn=p-

_{(x)_ -4 ZCosCzn 1) AX 12 Z AN (2n-1) A X

== .
y) el (2n- ;)3- 7‘— ) o A1

Scanned with CamScanner



(v deduechon-

?lﬂ.’ 1=1
Since e (v poimt Qs\ GLl'SCOVJ\'ﬂUJ'H& A0,
Aum v{ Qengex, of x=\ |

= LT ]
e g

—

\
2

- _ - | —(14h)
L Mhim (1-h) 4 k”;‘n& 1

5(0; B : ) o0 |
G-y testned 2 5 AmnCn-DA
5T R = (2n-1)2 A opmy  (2n-))
w0 m-! - An(2n1)A =0
T 2_ (—1) > +0 -
of g K2 (2n-~1) y s , . N
we _ C@g(nw\: -1
(=2 -

c2 7?, c‘l -

Scanned with CamScanner




HALF RANGE SERIES - @,

ﬂ‘}f_ﬁ_onﬁc Alne  Aeyes 1-
NE ) be defined on (0,1).
and  In (-4,4)
F60= ~ 160 e To0) 13 an edd
‘ —g-LLnd‘\"OV]'

40, Fourrex  Soues - 0” (4,4

@ )((7‘): %9 i an (os hx +2 anOSY‘))f .

n=\ he
IL .
av =L) Jondx = as ) B odd
0
cm:LSRCOS(””) foxyduzo . ) Cos(lnd)
A ' :
° 1A odd| »
A
=1 A
bn /Q—L)im ) fondx

%o, the Seued tA- Loy "rhl interved (-4,4)

-—-—__

0o
{(1): 5 b (s foo = an ﬂ1n(‘ﬁﬂ\ oy
n-y V=

So, Half ?ulvxﬁe Sime Sendes- o Jexy  on (0,1).

0Q 4
e = ) bn.s\-n(nﬂ)
1

n=|

Fourier Serfes Contarnme Ontz by
Sine  term

—

i |
. -%i{ x)-S:in(ﬂgin

/

X

Scanned with CamScanner



Podicidon  Cax . (._'__E_)
U fexy fs defmed in (0m) G0 L=X

Hhen ¥equived H,aLJ )zmnd&e Alne  serdes YA a!'\!en »}

. |
N
fo= 2 bnSintny) whe by, = %—j £6x)-Svn (nx)d X -
n=| 0 )

Mal4 - Range Costng  Seprey !

'§ foxy = H—x) €, {0 1» even funekion

In (‘_-v/‘l\ bn:o 0s .
A0 a [
/ - Qo On- L0150¢
,&,(X') — N + ‘AE;\ n (_DS( 2 ) |
., .
whov | g < J(S {o0dx o”:iLj FOO" Cos(nur)dy -
d g R

—4

-—-—

Thwy Ha—q ?&Jf\,&e (&g Aehhesy CJ& fﬁ() in (0,4)

Cortaun

. - Qo +§_OQ Cos(”“
fon = 5 T LA T) oy (osine
ermi
Jl
w\f\ﬂﬂ-ﬂ, Qp = ._Z_-S '&("X')d“k
—QlD
2 : %
- , T
an - L So £oo) Cos(.’l:{__)dx.

Scanned with CamScanner




Pokicudon  Case .
' 7: N
L" ;YCX) A dﬁ’.?l'nq,o\ in (0,7) Hmn. requu‘regl l’?ul{
ranae (BATNe  serdes 13 (Tiue-h b}[ Y
ﬁ(‘x) = .(129_4_§On Cos (nxY .
=)

.4 ‘ A
oy i . ' |
Qo = ‘“:"é }((B{)dl ) Q:’l: jo S (ﬂ'. Costnx) dX -

X[

ExPr f00= qsmx in tom
Frnd lruz-Lf Rcwﬂe (ogine. Sesed .
Lol
= FE0 = E0MMER) = + X S = o)
even '\uvx,chow '
/yt) , 0
/ —f(x): _Q_O-;-ZCMCOSMX)
2 n=-
2 (! | 2 B
do = ;J ]Lm()dx_ K ;f f?{) CosfmrJ dx -
0
So d

il
[r>
T_’_T
—
)
~
~——
{
—
‘.—
~—
1
>
s |
<
i
US|

Scanned with CamScanner



_ 2
Qo = 7(.[ Alos(#) + A7) v o - SM(O)]

¥ do-= %— =2
Now,
5 ("
Qn = ;i F0- Cosnyy d
A
N Oy, .__%S A Cos (N ) dx
0
'y
foqn = }l_r, jx(zsrnx-&sm)di
1]
"
& an - L J I[A]‘n(n-t—f)';{ -—SIIO(”’?)X] o
n

0
-

%

r O = flr st_mrm-r')xdx - %J X Sin(n-1xdx

0

o)

.
_ -Cos(nH)>() 4 (~M)
o Gy ‘;1;[7( = (ntnN* 1 o
’ : A
L Cos(n- DX) _ (~§l'n(n—m(”
e b il B A
- (h-) Ch~1) o
n-)
2 7 (nH | |
-1. ¢! (-]
sl ERN. S DN
Oy = W) h-|

Scanned with CamScanner



o =) (-1)" ol @
/ Qﬂ = - L7 - =)' f— sl
(n-1) n-1 n+l V-l
¢ Un :(_l)h n=l=n, +| = -—2(~l)y) n+ |
(h+)m-1) (hH) (1)
or oy - 2™ !
(-1 tntr)
I n=)
J
W, .
oy = 1} A (sin Cogx) dx
7w
-
= L[ xainondx
"
0
_— {x(%ﬂszx) _(,3(~Sm?>r)]
] 2 1 :
th ‘"_Z_\__ £ “_'
=7l = JTO] 2

5y HC‘“\«'KWﬂQ Losine Senles -

00 4 Q,CoLx
h 2.

[ —
_—

fcpo:; X LN

wy, AN = 1 — o8 _Z[Cogzx
2 X3

m -
ZQnCDS(M)

=2

+

~ Goe3n | lasdx _
2X4 aXg

Scanned with CamScanner



% _ @

So, »&aL{ Ram&e_ CoAtve  deutey - G{ X Sinx 10 (0,R)

S = 1= logA . 20es2X 2(082x  _ 2(os4X 3.
2 1¥3 DX4 248
Nou, clezlu,oew
A 2. _ 2 2z ..
2 ¥ X3 5xs+ SX7
Pt o= &
2
_7_\‘&‘”(1\-) _ - Lostal) _20os(x) , 2(os(3A /2) - -
= 2 o ) } %5 2 X4
'Z‘T :"f”-—{’—-fg—‘{—'-—z;—‘—'“
2 IX3 3XC $x7
D :
0 h js0dd.
CDS(”'W - ;
(‘l)WL n A even .
{-¢: .
(os (21) =

= (os(4r) = Cos(en) =1
Cos (X)) = (o8 (3n) =(oS(sx) = -

Scanned with CamScanner



Sﬁm!; tme we don't need to fimd 0”‘13 even funchion
n  0dd punchion & B\al-i Kang& g deuces 01
%lj ﬂm\ﬂ& (oslivie  AUuch -

le. we find hcutg Eamam QmL Serwey a5 (osine
Aenjes cﬁi ama funchom

QQE}' Find  half R‘cmdc dine Serues oy el on €o<x<y

4ol %fm:ex 0,1 )

i

i

So RCO\w‘md halx FEcmde Sine Qentey c»g s

fnction -
=]
'5(”)() = e} = Z bn Sm(nmz) ok,
=
kot ,
bn= 2 S e Lhrn (nwx) dX -
’ \
X (Sin ) =N Cos an ’X
ﬂb‘} bﬂ ped 2 \\ ‘,\_ﬂznz, 0
O-’; -
e (-0RGsnn) [T (osto) j e ¢ () dX
Y, bn: annl - ey I
T =, e“[asmbx— b Cos (bx)
aZtpt
<m [ ﬂ'ﬂ) =0
hez

Scanned with CamScanner



14+n2n2 i 14N 2

bn%[ 2lnr ™) | nr ‘J )

L

n= -2 Ty _ ennenh”
hzﬁ\[hﬁ € N(r)j

4 N 2N |
bn = al [‘~ec-r)‘”
| 4+n2p2

(/4]
© o0 = ey 2n& (1= e()")

An (hrX)

e

Parceval's  theoyew) -

(fongeval 'x iderm”r(t( ) |

hed 0 be  perusdic funchon i+ peruad 24
de{meﬂl in He interval - (¢ _c+-2.i)‘

) l C+24 , By
-?__IJ I:Jf(x)] dy = %‘_—+

when, Qo, On, bp o the Fouriey toefrcient of fox -

\ c424 C24 |
0o 3} 4onan ans 4 (oo ooy 4
| c
) 0+24
bn = ISC RCARRSTH (j_iﬂ‘)ch'

Scanned with CamScanner



Erp:- APPP% Passeval’ s \'d&n_hra o the tunchm
Ifm =% ! KL ALK
ond  deduce AT S L
6 n=| Vi
ok | '
£ (fowsevg)'s rdenlv‘l"& 0{ afven funchon -
LY 6Q
> | [{m]zdx_: Qo +1 5 (afabd)
- a T3 e
Since | f(a(): X > ]L(-X) h—{(x)
odd  twnehion -
Ao, Qn = and (On=0 "
A )
Nbw, bn = J_J X Sninx)dx = _2_j 2 5n (ny) dX
"
- 0
" n - n n ) 0
« bp=2 [Jr'f\'- (-toswn) %}
A "
i bp =20 g™ 2
n n
ﬁg«w‘”, R K Iy
JEo0)d = [oa2dx = 2 [ %y . 243
3
R .

Scanned with CamScanner



Now, MQ!'VL(( Parseval & 1denh

Qv

N
5

.. o B
-’—J[f(x)] s 9 05 (odibd)
YA L + = h=)
A
(7
2
. L. .z_w_?f] _ 0 +L Y bn
QK 3 "2 N~
0 n+ | 4
2 _:/fz— LS 1 V(n’) ] - e
3 R poy h? |
n | \
2 vy
x 1
4 — =) 52
é n-) 4
Exp!: UArr\ﬁ the  Fouvier  Serjey  {es
foos ) —H& KT
find  Sum L\s —:—2+ —:l—er Jg—lJf e OMLUWVET ot Fourih

C e o{ funcdion  § et x=0 Convertfe to o)
Aged’n w“ﬁ Parsevel s n‘denh‘f’} fD ol cudafe -

jﬁ(d()tlh?(\ =Ix | =fcx)
y {(x) 1A even fenction on (-x,x)

Scanned with CamScanner




Co, Fouw‘ek’.s Aenges -

(e @]
fexy = 0_;2 + 5 (anloeny +bniiny )
=\

Snce,  fexy 14 even funchown-

hen

0 | .
, Wt””t Ix) = 9% 4 3 OnCostn) 8, bn=0"
< n=)
Whe -
* - T L) 1seven
Go: .1‘_8 *('}() dX = ._2_,J -i»(x')dx
n A
s o
K 5 '
, 00:~%J7(d7( = E—[i\——J = i
N A A 2
Now
2 " 2 )
On= & | Xtostmodx = ,[ ATn n X )H [~ os ny
i Z‘i A fx)( A U)( > ) 0

. an: 2 [ﬂcﬁm(hﬁ_)Jr Costnn) o Cos(o)]
. A 7 h2 N2

= Gn?-—%[ (oS tnx) ”ijl _ 2 [(—\)"‘-1] ,
A V\l V]2_' Kn?—

Scanned with CamScanner



o

0y = ‘)—q—% '[1 - (1" ]

4 Cm="-32—<~x2 When N s even
n°A
an = O

when  Nisodol .

So the Fourren's

Senues —
00
ﬁm) - AN _ 4 F loson-n
& A hsy (2na)?

N

oI = AL %[Co&?py (as 3 g (s 5x N Cos 71

‘___ - —
32 S2 72 ]

Lourien serues mevtﬂde tb o) - at x=0

Now,  Given o queshion -

Scanned with CamScanner



To p!‘rld Sum - @

P W N ¥ VAl lo § x
q trat o va Parceval s adenh)«J,
2 o0
O dY = 9_9_ (an™ +bn
J 0] & L0
o3) - . ‘
: Qo=7, by=0 ", Qg=0 Fa n iseven

an:”n% f= n (5 o0dd -

Now
Ly o0
2 e
J}xdxzi+nglﬁ4—§;
W*‘?Y 4 R oy (2n-1)1A
| ]'13‘]?( 2 00 |
> — | — - A W, N —
o T — s e
'Y B 4 RW](zhr);\
2 - ]
AT = ZLZ+ B > (2n-1) %12
3 4 h=1
=
o LI
RS A7_8 ) v
3 —4_ = Wa ) (2?’? D)
2 =
PR ) +
96 W5 C2n-1)
| - 4
) L +__—+—l—+—-—--\—-—-— =1 __._,7\—
14 24 s+ 7% aG

Scanned with CamScanner



&)

ParTiAL  DiFFereNTIAL  Equations
with  Constant Cogﬂ\‘ueni'

Thond one two {Kre-— ¢{ PPE  with (onstant loefficient -

) Momogenows  Unean fantlal clifferntiad equativn (PBE)

2) ND“—&Dmodenow\ Urneost PDE

1)- HUmbﬁuuowg Unean pontrol oifferrentiod <quatioy-
hd 7= ~}(71\(£) le- -z 15 depend on tuoo
Vouuable X and \a
lantin)  derdvative 1ith vespect to X'

DyZ = C%é = :%(-f(w,a) treet {X‘ as Cowfant

S\’mﬂmw(g/ WIth  fespect 1@‘(\1’

= 3_@— aaf (,va) | Tyood 'y 03 Lovytoun] -
o |
/. we we natation - Dy = D
P—- 97\ , - iz—__ DH: D’

Scanned with CamScanner



Now  Congrdes -
The Generod  Foxm

v

N anz Y’ | o
Ao == < = Ty
0 b A 37(”".93 + Ao w'-’:ax J AJ)

& AD 4 AT D g a, e & ApdT) 2= 00

s equedion  i4 known ag - Linewr  pantied

ifferentried  equation C&ﬁm,odemM ) orth longtard
,  boeffrarent
{/C‘lr\ﬁfl(.’/ Ao, A, Az, o L An  ONU Coratan

—

alse lFCD,D’)x: f(w,ﬁ) e T

@ Colutron a& o fomogenous  Ungost spcm,h‘aq
diffenantiod ‘equation tarth  (lonstonk loed)iuent ¢
et ot C’leﬁm Ao\ U-h‘OY') (y—\ .

F(p, 0z = -f()l.*&)

Z(L\d) = CF+PL

gk 2 Lo'mplamud'r& funehion po\m;ch ons
O\O'\‘UL{Y\;Q_Ol fTUW\“
F(D,D)Z =0
o8 0.t - Pordicudon fnlca.}[ﬂ ﬂ% Qintan PDE-

[ ]
Scanned with CamScanner



and P.I s oblained lotj -

p-T - JT”Z)

FCDD)

W"fk“’\a sult  fw finding _CF =

Sepr- Pt Hue 8fven equadtion in Slandand foxm -

(A D" + AL D + A, D20 4 -+ anD' ") Z= fO0Y)

éﬂ er\acf\/\a D ba m . and b’ b'd

We abteun Guxfh‘a*sa equadion 1 -

= -2
Aorn™ + A"+ AT +An=o  —@)

Skp-(3)  Selve (2) Fy M-

Case (1) ket wz= M, My Mg - My 0w C{Iﬂ"e}mvxf ool -

‘hen - ‘
CF =, g 4mn) b, (grmad)+-- '*"bn(’&*mnx)
02 . =M Pes -
P’] ,YYH = %_ , m): ..-b---}l =5 Wy Y \_"dfd

W -
CF = &) (o4 )+ &y (br i QXD -+ bl boig10m)

Scanned with CamScanner



Case (1) Lg al Hhe Sots axw Aane-
M=m, =my= -- Min=m =

Hhen CF = dy ()4 X by (fHm) +X5 (gm0

tf

foe g X Cyano0) ©
WW; 4), 5 ¢2,, .o - "‘bl’) oy Q}Lb,"rb-a-;a w‘gy\-'

E:x;;)!- @ (2D+D’)(D+‘2D’)_CD~D’)_K=O_
it D=m 6 D'=)
o Com ) (mA2)(mM=-1) =0

AO / rUD r./g and , . =

Yhan R = c\w'{\(f—lz)+dwzttd-2x)+¢3(ﬂ—x)

s \C-F =

‘ln, (ZH—X) + b, (\d -2 = ¢3(E[_X)

@ ‘ _ D4;:_:O

D=0,0,0,0 - (repested pont

-M':O;O{0,0 ’
A0
FOF = (y—0.% ‘
! bty ) X 4 t4-03) +12¢3(H—o-1)+x3‘¢1(3m\
o | CF = & ) 3 |
\L ¢, 7)+1¢2FH)+1¢3(3)+7 4>4f3)'

—_—

Scanned with CamScanner



(__3) D!q‘_ DZDI?—:O ;

—

r‘mﬁ Wwe oAwme. D’:m ancd D=|-

and  Solution 1% Wpe lct(x—r-mv)' |

0 hew, 1 we assume -
S} mq..mz.zo ' f D=w, p-|
Hn -m2-
m* (m?-1)-0o om0
OYL%( froo vota:
M=0,0, I, - 56, +wo cunbu‘hana funchor

and orxdes=4 , 4

M, CF = P, (X~ o) +\g'd51(x-0'}{) & 4’3““&[“%(“5)

", {C'F & q‘)] (%) +‘a ¢, (x) +¢3(Y~H) -Hbq()HJ)

F.’nci;‘ga Paodicuwdon (Shovt MdHod) -

M@ (Frsst Type)
When )(W'Ef) 15 of th Form) j—(amb&)

'I;’ Flp,p') be &omo&énow& 1unc:tr'on o{ D and D'

of depn,

_ .__l___ (ax +b ) -—_—I A S 'f(\/) dvdvdv 'd""
PEE i 0T Fa U,\,;_J, R
A time

th, N = Q")(-\JOB‘-
Provided - F(a,b) #0 -

Scanned with CamScanner



QJ’" (92+BDD’+2D'2):( = (x+3) | i

(ondicudan l'ln}%/mk
| »

P-I - c(+y)
F(Db,») d
iy A - ’ e (:Hd)
(D243DD 42 1'?)
fromogenous
_ des = 2-
2 ' “v dvdv o o
| 14342 ~ ,
\ﬂ:){+‘(~{‘
P 2 _ 3
F = ald ® fun, Fla,B)= 60

o

—

@ | = E!ED”H)B ]
L

_Exceptional Q@3¢ yohn Fro,b) =D -
F'pp') =0 | ‘
Flo,b)=0 _rfandOm? if (bD-aD') 13 & Fachy
o F(p,0')

]

(bD-ap )"

(ax4by ) = X"
i 1) P @(01+b3)

Scanned with CamScanner



]‘r '{Cbe):D

fal & ._-)_L—--— [(aubyj
[, m],q .

/

pro= o flaxiby)
W [F(D’D )]r b)
| i dhew 15 (bD—gqp)¥ Fects  w<LN”
> ”f D-aD’) i
i, | flax+b arden
(bp-aD)'f/DD) v of Fp,p')=n-Y"
Hhen,
PL =
b(n ¥) timst -
m-m
times e ax.;bg(
= d
PI: = \3 H f Fouy- dudy - Au

:
S Y’ LH—TJ (h-vY Hny.

Hney

Scanned with CamScanner



b‘_“ﬂE‘“' CZD?“—SDD'—HD’Z)?{ = 651‘0(21+R,)

e, Aumh‘axg equation -
D=m, D'z |

2m2-5m 4w2=0"

o 2mam-m12=0
o 2m(m-2)—(m-2)=0

* (2m-1)(m-2)=0

e = |
M=z, 4
50, OF = &, (3.*2;()+¢2(23u5 1_

Nyw . /S|'ﬂ(2,7(nfa )

-1 ____,_.4_—-—-~ v 5

[2D25pDA2 D'?)

——
—

M5

— -

(2% 4-5x2%1 42%1)

-—
—

5

100

-—

Now Y-
’ PI (D-2p)(2D-D’)

I

a’ P_[ = = -
(D-27)

—_—

j(/srn(u)dudu-

- a‘xwd =4y

Qlﬁba =R
TIYY

-0 -

¢ Syﬂ(')'l*i)‘j(q,b\h

| samlay)

\ SIn(2x+y)
(2D-p')

Scanned with CamScanner



BT = & [ Smudll] .
~ 5 (=losy) By fovm,uiq
3(p-2pD")
T )
- -5 _| Cos(2 %+ — o | )
= "‘3_" (D"'ZD’) a-) 3 \7""
_ -o%
: _‘_5—. X ity +a) = 3 .003(2 }(+Zj)
3 °‘ L(p-20)
P-1 = "5, X (osCax+y
3 | 5)
9@/ COIT\P{L'G golu,h'ow v= CF +P1

— e ——————

t q’iCXll%)%' 3, (27(-%6\ - 57‘ COSCZH&

Thou 15 OCunother  PT

' I A
3 (p-2p)

< Cos(n—rg)
3 L (0-20)

S(2x+Y)

y L& _,_\&,Cas(nwj) = %%—Cos(zwrj,)

3:(-2)

—

[Z i CZ)HH +%b(*22f) +-—‘tCng(?x+Z)

Scanned with Cam‘Scanner

e




Jecond Tﬁ:ﬁe_'
When  (Ny) = 'x"’LX“

"PI-

)
Fto,0) J

LJ nim , T FJT) choudd expanded n powen 0—’_%
: (D, p’

Wl(h ‘Hﬂln S y ' 60 _Q.
 Eo o) &lhowld Expandgg{ [N Pow .

Eif_’ Solve -
(D% cpp' +9p?) 3= l212+3625
a ,
Ly Auxiliany tquation - o]
(DQ‘—GDD"MD"){ 0
. : D:m/ Df:f
5 mEgm+g =p ,
o (M-3)°2D
W = '3/ 2 -
Libea o= d,(Y+3%) + 2 &, [Y+30) ¢, ad &y
- Owitrany
rfU.nzbcM
New,
S [121 +3”H]
(D- BD’Jz

Scanned with CamScanner



*)
P-I : ' 2 ’
= = [12% +3L1(ur) , N ¢

- S b phwey u* ta -
' iALU,& Han Ft)mpr

=32 0{)(-

D2 Y
b = |2 ] ‘ Ve @
= |14 6D 2 as
D2 [ e ke } ( +3>(\J) D’Z; -0 -

D' as Max | mum POUJCY
};[(')(2{313).}& B (Y243 ; 2

5 D (434 ) 40 -- U {0 O ay) o
2 Binomial Ex pangy

0y = (|2 '
L—[(IZ—B‘J‘JH.Q.(sx) of " (f~x )2
D2 D
= \%21{-37(_7:,_--
g — ’2 [C'X*l c 3
- Ixe 8. x
D? J)f 7]

- 12 T1ox3 2 4
o 53 3% 10 X 3
b [ 3 T “_?f‘tj ‘?[T %lt l

o PI=10x% @,75:{,

Runce Genernal  Aolution -
P = B (Y13x) +X &, F+30) +H1ox* +413ﬂ

e ——

Scanned with CamScanner



NQV\— \-Lomnaemws Ly neart
Coefficient

POE  with (onstant

et He PDE o) e fam (1)
(D_m)D "“0(|) D‘MQD'“&Z’)“- (D“Mnb*dn)z - F()’;Z)

‘H\U.h) e
(F-= ed'xq«‘(wm,xw(’“”xq\;(‘g-\m) r-- +e Bl rmnY)

10”102(‘-, My sM, , - My @€ drshnel
Tu‘ M=W, om au FQPW ‘l"drtdi
e (D-mp-aty )" (P -myb', ) = Foy)

OF = 0(0([ Hmmﬂ + X byl Ld—%-mm)]'iﬂoj ¢3fa1 mox ) -

Foxw - (2) PDE-

‘(D'—m;DA—ﬁ,B (D-M,D=py) ~-- (D'=myD- By)z = Fixy)

fhon, - CoF 5
= £ ' [4’1 (X'HY\HC‘}):I + er’zﬁ d)z()(+mzx)
e - % eﬁ”%%(ﬁmnlg} :
This /s 4 Distinet . Factor
[ Repeated Facior - We use - s obove Foym()”

.

e .
Scanned with CamScanner



Fe, Ponhicwdosy Indeprad -~

D When, foxgy) =e™E ond Flop) 200
Hhen,

1 a3 Dy l ,ax1by -
) e = — €
= F(D,D'") Fca,b)

2) " Wwhen TOLY) = Sintax+by) (osax by ),

PT = L sintaxtby) wlostax+by)
oy S laxby) g’
Jus bJ Eep!ac:‘ng D=-a” | DD = -ab
' 2 2
= —b
3 when foy) =ve®™F
7.2 L yefXiby _ oaxtby | K

&)  When A}(x,ta,) :xman

pr = o™ [rep,y] My
F(D,0) _\A LFo] 2y

Scanned with CamScanner



o)

&

A

/

- X+
(DX4pp+D-1)X = ¢ }'5*"’7(7(*2?)

(D+1)(D+D-1)% = ¢ XM Sin tr12y)

n, (D=0 +1) (p+D'-D)x = €1 Sinlr42y)

> (D-mD'-«,) (D- Myp'—g, )3 = €T UnAt2y)

oF = oW tb,f;{ ) +€ 57N, 14 )

& CF= %4 '(Ufoad-kelcﬁpff/“m g

& (.

Now

F - 9‘113,(%{) teX ¢y (-0

| A g
_ € Sin(xA2y)
PL= ") i
Sy e (42 )
_ e |
T = F(D-1,D" ) q -
i \ - S (Y )
L= € ————— M
D (D14 +1-1) {
PT = ¢t ‘ n (q+2y )

- bID +D"‘Tl )

Scanned with CamScanner



X+ , ' 7
e L egmrae2
(D +3) 2

Q
-~
H
i

. pr . -ttt (0-3) £intn-12y )

(D?-9) o

B 2

T PI = '€~%+Z/
10

(D-3)Sin(x42y) ' DAm(x+2y)
= = D ai
_aanx+1a)
s PT = ve"X+l_L[Cosr>r+2H)—g&‘n('wr?z)j |

| O

po,  Genead  solubion -
X = CF+P I

e \
e'XCb,(H) +€x¢2(3-1) + e [ﬁo&(nzp—zsrnruzg)il

|
g 2

Scanned with CamScanner



