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Yin-l
fniiil

*iii  2

n&3

142

. . . . . (5)

//
Y +Ay=0

Y’(0) = Y(l)  =  0

kmtui  A bbdaun7;  i% x x 0 , x = 0 ua::  x > 0

Iii  h = -a2 &hirrm~7stmawbihc
//

Y - or2y  =  0

kx4abtaaki2’z&a

y ” eleQx  2 -wt+ c e

\

y’  z mleBx  - (y12eeax

‘1l”billi lnllaPIbBA  7z1;

Y’(0) =cu!  -arc
1 2

=0

y(  1) = c,e& + c e2 -Ia  2 0

7indunl3  (5  1 wwi~ c
1

= c
2

=0

bwalsb& y  = 0 bdwabaaf6ii;oalor~~

7:  x = 0 ;;&

//
Y =0

Y = CIX  + c
2

‘Wnb&b-hlIJi%.lbZlta  S-Wil c q c =
1 2

8 Yfl%y=8  bhiiu

1;  x = cY2 &h  y
//

+ cY2y  = 0

blEWE-I:ln” y =  clcos  (r-x +  c2sin  ox

y/ = -orclsin  oax + cu2  c o s  ox

7l?Jb~~~Zl2I~UbXlW
2

y’(0)  q cc2 = 0

b&m  (I  # 0

c2
=0
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y q c1cos(lr⌧
ua:: y(l)  =clcosO=O
61 C1#O  G-d  cosa=o

cx=t2n-lh/2  ,nEN

YJX) = cos
(2n - lhx

2
1

,ntzN

lii?SrilA  4 wmila~vil:: ua~~~iipbI~~lxlaas~lia71~
//

Y + hy  = 0

y(-L) = y(L)

/C-L) = y’(L)

?&l-l

Miii  1 ati  x = -a2 era L  aaunalti~a

y3c1eux 2-@x+ c e

(IX
y' = orcle -CYX- a c e

2

9-m  b&~4%mw  b sm y( -L 1 = y(  L 1
-aL aL CXL -cYL

crle
+ c e

2
= c e

2
+ c e

2

(eTaL  - ?k
&L

1
+(e  - e-@‘k2  =  0
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77nL~ml7lBDlltzlR  y’(  -L) = Y’(L)
-cd, ClL d.l -uL

@cle - olc2e q acle - a c e
2

(e-OL  - euLk -CtL  -
1 + (e ea)c

2
20

i&J

(eeuL  - ea) tea - imuL)

(eeCIL  - ea) (emQL  - ea) I[ 1c1
q 0

c2

rf ml teed  - ea) ted - emd)

(esQLL  - ea) (emd - ea)
f 0 f-i%  c1=c2=0

.I,1
uum  y = 0 6hAcmrsa~~~R7lU~u

f-r&  2 vi ⌧ q 0 wa h&&Ah%

y = clx + c
Y/

2
= c 1

-m&lulll  y(-L)  = Y(L)

y q clcos ctx + c2sin  cxx

y/ =

7in b  &u%

-caclsin (IX + rac2cos  ax

yt 4 ) = y(L)

clcos QL  - c2sin  OrL = clccs  UC  + c2sin  rrZ.

cpin caL = 0
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I:,;1  + cq + xnrly =0
n

EpyLl’ + Cq + Amrl.v =0
m

.  .  . . . (8 )

‘PY;l’yn - cPY;l’Ym + (A 111  - An )wnym  = 0
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&I y&PY;)-Y& cpy;,  = ‘An - Am  ‘rYnYm

T&l & IPcY:Y,  - Y;YJ'  = 'An - Am 'rYnYm

h?Lnm%da4  [a,bl

cP’Y;Yn  - Y;Ym'p  = 'An - AmI 'YnY,dx . . ...(9)
a Pa

wi yn ua::  ym doncl~mrQin4lan~ui4un77  ( 3 1 Ry&

alyn(a)  + a2yL(aI  = 0
. . . ..d10)

a,Ym(a) + ag$a)  =  0

ua:: bIyntb)  + bZy;(b)  q 0
. . ...(n)

bIy,(b)  + bZy;(b)  = 0

rkiu-hl  ( 10 1 7ziiwabssut~~

yn(a) y:(a)

= y$a)yn(a)  - y~Ca)ym(8)  =0

Ym(a) y:(a)
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9-l - Am’ P rynymdx  = 0
a

. . . ..(lZ)

b
J �y&d�  q 0 oyl n f m

a

ym(al  = y,(b)  ua::  y;(a)  = y:(b)

Cp( b ) -. p( a 1lCyiC  a Iynt  a ) - y~(a)Ym(a)l = (hn  - Xm)
P rYnYmdx

a

ud p(b)  = p(a) n>Xi

‘An  - Am’ P rynymdx  q 0
a

P
rynyadx  = 0 , m $ n

a
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2i6
P

r( u2 +  v2M⌧  q 0

a

y = cleax -(YX
+ c e2

d8 y  =  clsinh  ax +  c2cosh  CYX

=mr&ula y(0)  = 0 7z-G cl=0

y = clsinh  QX

y’ = w.cosh  01x

37niLdlxi  y (1)I/ + y( 1) = 0 9z-G
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mti2 ⌧ q 0 -c%i

y = clx + c2
m$aulB  y(0)  = 0  ;Ix%i  c2 = 0

mL~Eluln y’( 1 1 + y( 1)  = 0 1z-l; zc + c =1 2 0
2.4
wmil  c =  01 q c 32 0 nelltil6wa~oau y
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y = clcos ox + c2sin  01x

9x-i  t&t171  y(  0 ) = 0 ~16 c
1 =0

y = c2sin  ax

y’ = w2 cos QX

31” L %oda y’(  1 ) + y(  1 1 = 0 7z-G

u=gw
= a

1
=tana

A I, !??

I J2 3J2 7d2
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sin 4x  ; n E N
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1 .

2.

3.

7JW7dlLerwl:uad\l~iiuIanl::  i33l&l~al~

1.1 y// + xy = 0 ; y(0) = y(1) = 0

1.2 y// ,+ xy = 0 ; y(0) = y’(2)  =  0

1.3 y
// + hy = 0 ; y/(0) = y’W2) = 0

1.4 y// + xy = 0 ; y(0) = 0, y(l)  = y’(1)  = 0

iSMaUPIbjDPl‘a?llDPIbII~U’UPIL$I~lU  wwldl~amnrad~~~~raw7=

2.1 y // +Ay=o; y(-n)  = y(r) ,/b-r) = y’(r)

2 . 2  yI/ + xy = 0 ; y(0) = y(l) ) y’(0) = y’(l)

2.3 y // * xy = 0 ; y(-1)  = y(l) , y’(4)  = y’(l)

d2Yi4YGJdsrtll7  - + xy =  0
dx2

WMi4Wil

3.2  i%&llA~Bi;0  y’(  0 ) = y’(  L ) q 0 MbilL W&%  ( F 1’

kw&ihwlG*
nTx

cos - ; n EL N0
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1. . n1 1 h = IA2 3 y,(x) = sin mx , n E  N

1 . 2  An = ((2n  - 1h/4j2 ,  y,(x) q  s i n  (2n - lhx/4 , nEN

1.3 An = 4n2 , y,(x) = cos 211x , n E  N

y,(x) = sin fin x

2. 2 . 1  xn=n2, {Y,(X))  = tl,cos nx, sin nx), n E  N

2.2 X = 4n2a2  ’
n I {y,( x )) = (1,  cos 2nrx,  sin 2nTxI, n E  N

2.3 X = n2r2
n , {y,(x)) = tl, cos nrx,  sin 1~x1  , n E  N

MA 317(S)



“0 O” nllx- + c ( ancos nF + bn sin L )
2 n=l

. . . . . (1)

a0 O”f(x)  = z + Z (ancos y + b, sin y )
n=l

. . . . . (2)

. . ...(3)
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f&i  3

ii-l% f 6id~9~~ML4UFl7ll  ii&

f(x  + ‘PI q f(x)

f(x + 2p) q f(x + p + p) = f(x + p)

f(x + 3p) = f(x + 2p + p) = f(x + 2p)

-iti  F(x)  = clfltx) + cZfZ(X)
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.:a!
MMRD mp IT  2x  4r

L ’ ‘*--

p = ZL , 4L  ,...
n n

nwxsin -
L

cm ??!2 = sin !E
L L

Lr nv
MMRa  cos  E = 1 blz%i p = ” , ” ,. . .
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0 , m#n
INKX nix
-COOS  idX=

L I L ,  m = n

IIIWX
cos -L sin y dx q 0  , vp  m , n

r 0 , mfn
mrx

- L
sin - sin ‘F dx =L I L , m = n

. . . . . (6)

. . . . . (7)

. . . . . (8)

mrx
cOs  i c0s F dx

1 ccos(m  + nhx costm  - nhx
q -

2 L + L IdX

1 1
1
sin(m + nhx/L sin(m  - n&x/L= - -

2% Cm + nhr/L  + (m - n)r/L

= 0 n’l  m + nf 0 ua:: m - n# 0

I
L

- L

Sri  m ua::  n L aurran  k&t  m + n # 0 Giath m - n = 0 Ukb  m q n Ru&nY7

n’lxi cos ‘~ dx =
r- L

(cos 7 j2dx
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= ; {x + sint Znllnt/L  1
ZIIK/L dL-L

= L

ni7 (6),(7)

4p4ama  (9)

x 77n -L ii4

m

+ Z (anc06:y+bnsinyI
n=l

0

* E: bn nllxsin -
n=l L cos IQKxi dX . . . ..(10)

f(x)  cos ‘F dx = tin ; n = l,.Z,... . . ...(n)

Iun27m  a0 rai&Gtn7a~mi7  (9) 7-m -L ii4 r.

conrx
cosidx + x bn

n=l
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1a =-
n L r

ftxkos  ‘$ dx ; n = 0,1,2,... . . . ..(13)
,- -L

a0
79;lurmii  9inniaIdy  2- ?whni7  ( 9  ) n~Xit771Ay  an em&m7  ( 1 3  1 Isi

f( x kin F dx ; n = 1,2,3,...

i
L

^\ /P\ ,‘-\.,,  ,/*
1

,L,,,

-La, -2L -L L 2L 3L ‘x  ,

. . . ..(14)

MA 317(S) 159



“0 -f(x)  2=-+ E: (ancos~ + bn sin nxx

II=1 7) . . . ..(15)

1 0=--
“0 L I

1(-xklx + -
-L L OxdxI”

1 L2 1 L2=--+--
L2 L2 = L

1 L
+-c nxx L 2

L - x sin -nr L + ( s ) cos y ,IL
0

= ; [-( $2 + (& I2 C0s nw  + ( & )2cos  nx - ( b I21

= 2 L

(nnj2
(cos  nl - 1) ; n = 1,2,...

b&awn  cos nr = ( -1 In i&l

-4L/(nr)2 ,  n  k&km:

bn = 0 , n = 1,2,3,...
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unwh a bn,  n lu&mi7  ( 1 5  ) ~~&y17~rrr~

3rxf(x) ::  5 - 4L (cw  F + A- c(-Js  -
x2 32

L
+psy+  . ..)

L 4L ; cos (nrx/L)::  - - -
2

r2 n=1,3,5,... n2

x

$ 5

(09 -3 < x i -1

f(x)= I 1 , -l<x<l

0 I l<x<3

Uatidololi<l  f(x + 6) = f(x 1 wm d.ll.ol.  !KNyn7$t&

‘&+-I ~&NWn  f( x 1 %ilu 6 &S&J  L q 3
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f(x)  =

1&i  t4.lJ.d.

1
a0 =-  3

1=-
3

1a q -

n 3

a0 O”- + ,Z (an  cos ‘5 + bn  sin y 12
n=l

r4w%hia.&n77  t 13 I us ( 14 I

I

3
f(xklx

-3

I

1

-1

1
COS

-1
y dx

1 nnx 1
= sin _ Inr  3 -1

=~sin~  2 ; n = 1,2,...

1
uw bn  = ; 5 ‘$ dxsin

-1

= - 1 nlrx
1

iii cOs 3 I =0; n = 1,2,...
-1

Au&t  q?l7q~tu:pIa4 f i;o

OD  2f(x)=;+  Z -+sin~ccjs~ ,-

n-l

I5
= ; + q- ccos (TX/3  1 + cos( %x/3 1 cos( 41x/3 1

-2 4

cos cm/3 1 +5 . . . 1
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4. ;I f(x) GiGh%u$~-d f(x)dx q 2 f(xMx
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~ihGh%di  ua::

t&4

16 f l  ua::  f2 g(x) = fl(X)  + f2(x)

g(-x)  = f1(-XI  + f2(-XI

= -f1(X)  - f2CX)

= -Cf, + f 1 = -g(x)

&& f + f
i! ’

L FhGhn;iM;;

?iil f l  ‘ttaz  f, ’~iThGh%u~  ua::

h(x) q fl(x)f2(x)

h( -x  ) q f l(  -x  )f2(  -x  1

= C-fl(Xm-f2(XH = fl(x)f2(x)  q h(x)

C& flf2  Gi&%Ai(I
51  f d&%q&

s” s0
f(xMx  = - f(-t  kit +

r
f(xMx

- L L 0
0

= -
s

f(tMt  +
I”

f(xMx
L 0

=2
s”

f(xMx
0

DUfi,&‘dhd-w----M
n”l f( x 1 dI&&lA~  Inu=l~dNEaad4~~m~l  54.  rl.  53. tlm

ntpnn$ru~  vwi4w-m  ( 13 ) ua::  ( 14 1 7:X-h

2
8 =--
n L

f(xkos ‘F  dx , n = ia,l,Z,... . . . ..(19)
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?I =0 , n = 1,2,3  ,..-

iGl4 f i;~“mn$,u:ll~ll

a0 I a ccsf(x)  :: F + nm

n=l n 2

ftxkin  nF dx ; n = 1,2,... . . . . . ( 20 1

co

f(x)  = I: bnsin  ‘F
n=l

ti-msil~ 3 n?wwTi f(x)  = x, -L < x < L

ua::  f(x + u,) = f(x)  wmqnm$ku~

Gin? ~&awn  f( x I t&&Ttu~  Ru&

an - 0 , n = 0,1,2,...

bn = f x sin y dx

nrx= E ( $ )2 {sin y - i nm
C O S  i } :I

= g (-lp+l ; n = l,Z,...
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f(x) =” I: nOD  (-1 P”  sin “fx

n=l
L

i/

L-

/

//

/

/ //
I 1 I I

- 3 L  /i2L
/

- L  ,/’

/ ,’  L-

L/L 3Lcx

/

a0 OD
f(x) = T + Z (ancos y + bn sin 7 )

n=l

166 MA 317(S)



I
2

“0’  0 (1 -xMx:0

a = (1n I”
-xkoa~dx , n q 1,2,3 ,...

0
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4= -(nrb2 Ccoa n* 11

4
q =(nr? C(-1 P - 1 )I , n 1,2,3 ,...
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f(x)  = ; --!--
n=l  (na?

E(  -17 - lkosy

00
= z 4

n = l  t2n  - 112r2
C(-1  In  - 1 )kos  y

“,i;ayn,aJ$beiti7;:
8 q 0

n
2

b, q
I 0

(1 - x)sin ‘$ d x  ,  n  = 1,2,3,...

q - & iIt- - 17 + 2 (-1P

2=
nlr  Cl + (-lP1 , n = 1,2,3 ,...

O” 2 nrxf(x)  q 1 m Cl + t-l?1  sin 2
n=l
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O”  1 2n
= Z z Cl + t-1) ls in  mx

n=l

-2kX
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1.

2.

3.

7~l~ali?iJJ~~~~~~~gO(ij~~uL~~:MAl~~~  h%i  wuon~iuwa’n~ai;7u

1.1 sin rx/L 1.2 cos 2rx

1.3 sinh 2x 1.4 tan rx

1.5 x2 1.6 sin 5x

1.7 sin kx 1.8 ex

f(x)  = i

0 , 2n  - 1 < x < 2 n-
1.9 n = 0,*1 +2,- ,...

1’ , 2n  < x < 2n  + 1-

1.10 f(x)  =

i

c-ljn , 2n : 1X x < 2n-
n = 0,+1,+2,...

1 , 2n < x < 2 n + 1-

dwlx1  f  s~JShu~L~~R-l¶l  &~“?ll  p WLbd6l4~1

I

P

r

+P
f(xMx  q f( x )dx

0 a

ww-mym$~u~ imd~~~u~al~~

3 . 1  F ( x ) = - x , -L < x < L ; ffx  + 2L) = f(x)-
-L-x , -L < x < 0

3 . 2  f(x)  =

I

f(x + 2L) = f(x)

L-x ) B<X<L  ;

f(x)  = I

x+1 S -1 < x < 0-

3.3

f(x + 2) = f(x)

X , 0(X(1 ;-
x , -* < x < 0-

3 . 4  f(x)  = f(x + 2X) = f(x)

x , 0<x<*  ;
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3.5 f(x)  q

I x+1 , -1 <x-c 0

f(x  + 2)  = f(x)

l - x , 0<X<l ;-

0 , -2< xc -1

3.6 f(x)- I x

- -

,-l<x<l f(x  + 4) = f(x)

0 I 1tx<2;-

4. il f(x)  =

1 x+ x 1, , -1 0<x<l <xi 0

uaz f(x  + 2)  q f(x)  7-m f(x)  hh  -1 < x < 2 uaz%dad

8<x<9

5. .~~l,,l-e~,~~~~~~~,L~~~~Pa;?w;oasn~

5.1 x3 5.2 x3 - 3x 5.3 x3 - 2 x + 1

5.4 tan 2x 5.5 set x 5.6 1x1
3

5.7 e-x 5.8 lnlsin xl 5 . 9 lnlcos xl

5.10 (2x - x3 I4

6. $9wl~~nalll~~L~:~89~9~~~~n~~~

x I

6.1 f(x)  ::  I

0(x(1-

1 9 l<x<2
-

nptnaaJ$aLI:alu: Giimu  I 4

6.2 f(x)  ::  i

1 9 0<x<l

0 , 1 <xX 2
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1 . 1.1 p=ZL 1.2 p = 1 1.3 Is!%

1.4 p = 1 1.5 Ii% 1.6 p 2%/5=

1.7 p = R/lml,m # 0 1.8 Xl?!

1.9 p = 2 1.10 p=4

3. 3.1 f(x)  = ” z -
OD  C-1)”  sin  E

n=l n
L

OD  1
3.2 f(x) = ” ,I n sinnT

n=l

OD  .

3.3 f(x) = f - ; x s1n  nm*x

n=l

00

3.4 f(x) = - ; + X c
2co.d 2n - 1 )x t-1 P+lsin  nx

+ 1
n=l %( 2n - 1 I2 n

1 4 OD  cos(2n  - 1)1Ix
3.5 f(x) = - + - x

2
r’n=l  (2n - 112

m

3.6 f(x) = I C-
n=l

4. f(X) = x - 1 1, < x < 2 ua:: f(x) = x - 8 , 8 x < 9i

5. 5.1 ii 5.2 ii 5.3 %iaii4da9nd74

5.4 ii 5.5 lj 5.6 4

5.7 rjlarii4aa4ni74 5.8 4

5.9 Fj 5.10 riY
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6. OD  26-l f(x)  z z G (-cos  nq  + $ sin y
n=l

6.2 f(x) :I - 1 2 - O”+ Z (-1P-1 tm - 1kKx2 w
n=l

m - 1 cos
2

6.3 f(x) :: 4 O”I: sin(2n - 1)x
* n=l 2n - 1

6.4 f(x) = 1
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a,(y)  00
f(x,y)  = j----- + Z CamCykos  w$ + bm(y)sin  m$ 1

m-l

b,(y)  = $ f(x,y ) sin y dx, m  E N

amCl  o,a,(y)  q r + nwZ Camncos  ‘5 +  bmnsin  7 I
n-l

. . . . . (3)
C

b,(y)  = F +
00

E:  EC~COS  ‘F +  dmnsin  ‘7 1
n=l

1a I I -
mn L am(ykos  y dy

1
a =-

mn L f( x,y  kos y dxkos y dy
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1=---KL s”s” f( x,y kos y cos y dxdy
-L -K

nha4LifJaiiu

bNm  = k
J-T

f(x,y kos  y sin y dxdy
-L -K

1
C q ---
Inn KL ☺T-L -K

f( x,y kin y cos y dxdy

dnul iL
=--

J-T-L -K
f(x,y)sin M$ sin y dxdy

unudi a bba::
m

bn %damia  ( 1 f wz%i

a00 m
f(x,y)  = i--  + ; X C a  cos”x+b nry

n=l 0n
L O n

s i n i'

m

+ i Z Cam0  cos M$ + c s i n
mrx

m-l m O -7’

PO  00

nw+  z .X Camncos  m$ cos  i +  bmn mxx

m-l n=l
cos  K sin ‘+
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a00
(10 00

f-(&Y)  4= - + i I:  agnCm  'F + -:Ta
III’IIX

c o s  -

n=l UI=l
Ill0 K

+ Z Z am cos m$ cos y
m=l  n=l

4
a z-

mn KL J-T0 0
f( x,y kos y cos y dxdy

8. n”l  f(-x,y)  =  f(X,Y)  ua::  f(x,-y)  =  -f(x,y)  d.ll.ti. ~flGawlF$

hwi~ mt% bInn

00

f(x,y)  = $ Z bmsin y +
00 0

n=l
I:  Z  b cos T sin y

m=l  n=l mn

bmn
4=-
K L JT0 0

f( x,y kos ‘F sin nT dxdy

A. El f(-x,y)  = -fCx,y)  ua:: f(x,-y)  q f(x,y)  ti.nl.8. @h&h

00

f(x,y)=i Z cmOsiny+
co  op

m=l
Z Z  cmnsin ~cos y

m=l  n=l

4
C I -

Inn KL. J-T0 0
f( x,y kin m$ cos y dxdy

f(x,y ) = Z Z  dmsin m$ s i n  7
m=l  n=l

dmn =& f(x,y ) sin y sin nT dxdy
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f’(x)  = ; ;
m=l n-l

dmnsin Mf!ff s in  T

aRun”

dmn = i&

2 1

JJ xy sin mrx sin
0 0

3 dxdy

= 2
r0

c s i n  mmrx _ x  cwmmzx

m2r2
I1 y sin y dy
0

-2( -1 jrn 2
q

rnr J0
y sin ‘5 dy

-2( -1)”Z
mlr

c -4( -1 In 1
nT

8( -1 )m+n=
2

mnT

MA 317(S) 177



uuuu  5,s

,Mwmprl~  ulh%i  lmib%ui~l~

1. f(x,y)  = 1 ;O<x<a,Ocyxb

2. f(x,y)  = xy2  ; -% c x < % ) -1 < y < ‘II

3. f(x,y)  ,=  x2y2 , -* < x < T,.  -1 < y < ‘II

4. f(X,Y) = x cos y , -1 < x < 1 , -2 < y < 2
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00 0)1. sz x 1
(2m  - lM2n  - 1) sin

(2m- lhx

2 m=l  n=l
a sin(2nil lhy

2. g f t-1  Irn+l sin mx + 8 ; ; t-1  )m+n+l
3

n=l IRL
sin mx cos ny

m=l n=l ran2

2 d ~-l)mcos 4r2 *3. +
9 3

;
m2 mx

+
3

; - C-1)”
2 cos ny

m=l n=l n

00 00

+16 1 Z
C-1  )m+n

m2n2
cos mx cos  ny

m=l  n=l

s i n  2
4. -

; b-l)m+l
T

m=l m

sin rrmx + 8 s; 2 ; f c C-1  )m+n+l

m=l n=l m(4  - n2T2)

s i n  mix cos  ‘7 1
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