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PDE A,B,...G

AU, (X, )+ Bu,, +Cu (X, y)+ DU, (X y)+ Eu, (x.y)+ Fu(x,y)+ G =0-( )

X,y A,B G
U A,B, ,G
U, +(sinu), =0
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ZU,, (X, Y) + Xy U, (X, y) +e’u(x,y) =10
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tana = Y, (X + AX,t) tan § =y, (x,~t)
y AF =ma

= V(X + AX,t)-V(x,t) = 5.As.y, (X,1)
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AX tt
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H 10 o,H
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t X y y(x.t)
()
8 Axy, (x,t)= H(y, (x + Ax),t) - y, (x,t) + FAX ()
()

Yu(x,t)= %(yx(“Ax’At)_ yx(x’t)j+ A
X y): |_%‘)/xx (Xat)"' %

S Axy, (x,t)=H(y, (x + Ax,t) -y, (x,t)) - g A.x
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y(0,t)=0

y(£,t)=0

y(x,0)=0

Yi (X,O) = g(X)

X g(x)
y(X,t).
t X
X + AX X +AX

F(X,t)
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F= y(x+A§<V§— y(x,t)

F(x.t)= i(y(x+Ax,t)— y(x.1)) v ()
F(x,t)= AEy (x,t)

F(x,t)=—Ey, (x,t)

F(x + Ax,t)= AEy (x + Axt)

()

F(x+Ax,t)— F(x,t)= 5A.Axytt (x,t) ()

AE (y(x + AX,t) - y(x,t)j

AX
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Z, (% y.0) =4 (2, (6 y,0)+ 2, (x y.1))
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1, =11 (divj )v = [[[v(3)dv ’
1, =111, —kv.ddv = [[[-kv?udv
=1, (. )
I, =1, =0=[]].(5(u,)—ku(vu))dv =0
U R

Su, = ku(v,)=0= AU, = kV2u

vu(x,y,t,z == =+ —
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5 S ou d’u  o*u S adu
Viu=— =—
k ot ox* oy® k ot
( d
u
k—=0 u,(x,0,t)=0 0<x<l
) k%o wxon) <x<
o<x<l, y=0
du
) k=9 Ku,(0,y,t)=g, y>0
x=0, y>0
du
) k&\: h(o,u)  KUx(0,y,t)=—h(u) y>0)
Xx=e, y>0
u(x,y,0)=f(x)
V2u=0%u/ét?
u Vau=6(u,x,Y,zt)
C,u, —C,u, R C,,C u,,u,
u, s U,
e{clul + Czuz}: Cle{ul}+ Cze{uz} e

e{u}=[udt - efc,u, +c,u,}=J(c,u, +c,u, )du =



www.mohandesyar.com

www. nohandesyar. com

Jc,u,du+Jc,u,du=c, Ju,du+c, Ju,du

o0%u o'u  o’u ou ou

+B—+c¢ 2JFD&JFEE+Fu(x,y)=G(x,y)

oX’ OXy oy

e . G=0

e=A +B +C +D—+E—+F
0 oy

. Uu=cu, +u,
efcu, +u,}=ce{u }+efu,}=G
u,(x,t)=Ku, (x,t)

u
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C C
2_12 2_12

-n°z°k -n“z°k n7zzX
ut(x,t) ( = jexp{ . t]cosT ¢

2_2 22
uxx:( nzﬂ Jexp[ nzﬁ ktjcosn— k

C C C

ku, =u(x,t)

Au,, +Bu, +Cu, +Du, +Eu, + Fu=G

X,y,t F A
F-A
B® -4Ac=0 H yperbolic B® -4Ac>0
.(Parabolic). B*-4Ac>0 Ecllipite
u
u
Ku +3—u
Uy, Uy n ( )
U, u
X= pcos¢ p=+4x>+y’

y=psing ¢ = Arc tan(%j

L= 7=12
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r=4p>+z
=9

r=4x>+y> +12°

¢ = ArcTan %

0 = Arc tan( %)

X = rSin 6Cos ¢
y = rSin 6Sin ¢
z =rCos 6
p =rSin 6
¢=2¢
z =rCos 4

x> +y?
z=ArcTan| ——
z
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oy p 5¢ /p 0g\ oy
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or* ror r’Sin‘gog> r*og>  r* 00

Vzu:%(ru)rr+ ! Uy, + ! (u6sing),
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(u+ru )—>(u, +u, +ru,)
| i
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KUXX(X,t)ZUt(X,t) O<x<c t>0

Ku,, (X,t) =u,(X,t)
u,(0,t)=0
u(x,0) = f(x) u,(c,t)=0
u(x,0) = f(x)
. f(x)
U=> ccU, TR u,
N=o0 u :(
(
u(x,t)
u(x,t)= X (xJT(t)
)= Xm0 > S - T -
X6 1T,
X(x) K T(t)
X'(x)_, T _
X (x) KT (t)
X"(x)-AX(x) =0 €1
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X'(x) = Ax(x)=0 T'(t)-kit(t)=0= TT—(t) = kA = CosT (t) = kAt + CosA
X(0)=0 ©
X'(c)=0 :>Cosm=k;tt:>m:e“t =T(t)= Ae*
A A

DA>0 X' (X)-AX(0)=0= X(x)=ae™ +a,e* 1>0

vas o A=a’ = X"(x)=a’ x(x)= X(x)= Ae™ + Be™

X (x)= Aae®™ — Bae ™

{ X'(0)=0=A-B=0
= A=0,B=0

X'(c)=0= Ae* —Be™ =0
A>0 u (x,t) X(x)
DA=0 X"(x)=0= X(x)=Ax+B
X'(0)=0=A=0

X'(c)=0=A=0
X(x)=B T(t)=A u(x,t)=X(x)T(t)- AB
u(x,0)= f(x)= AB = f(x)

u(x,t)=f f(x)
3)A<0 X "(x)=-a>X(x)= X(x)= ACosax + BSinax

X'(0)= 0 = —AaSinac + aBCosax = 0 =0 B=0
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X '(0)= 0= —AaSinac = 0 = Sinac = 0 —» ac = nz = a =~

c
(x) Cos[n% xj n=0_1,...
2
T('[)Z ekt — e—kazt _ —k(n(;l' ]’[ n=0.l1,

ku, =u, u,
U=ianun(x,t)
n=1
2_2
(xt)=X(xJT(t)=e™ ncf +Cos n::zx
—kn nzx
un(x,t)= > Cos( . j n=0,L,...
c
Za e © Cos%
a‘n
u(x,0)= f(x)
ZanCosn—: (x)
1
nmx
Cos 1%
f (%) > a,Cos .
an
COS—dX——S”’]%:O {0 n:1-2, ........
c nrz c c n=0

[ 7iX Nz
C ———c M2 ax =1/ ([ c L cos(n—m)"~ |q
j 05— Cos— —dx = /!( os(n+m)C +Cos(n—m) - j X

= n,mn,m n=12,...... 0 m=#n
m=12,... % n=0
ZanCOS%: f(x)=a, +a1Cos%+a2Cosz—ﬂX+ ......... +a Cos 2 = £(x)

n=0 C C Cc C
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c O
aoidx+a1_(|?Cos%dx+ ....... Fo ::[f(x)dx
= f Jdx = a, =/J‘
( ) Cos%ﬂ a,

a jCos—dx+a ICos—Cos—dx+ ...........
c c c

nx X
I 0s . (x)dx a,é J' (x)cCos c X

=%JZ f(x)Cos%dx

:/j Cos—dx vn=12,........
0

u(x,0)="2

f(x)=10x ¢ =10x f(x)

n’z?

u(x,t):iane © CosX
n=0 C

el ol ud , L

B e

aoz%OJZ‘IOxdx a, _/0 xﬁos—dx

10
a, = 505w i a, = %OIIOXCosnTﬂde
0

lo_ js n—dx]

a—/oijos xdx _/0[u10 n;zx

g 3 =0 200
L’ o —— — n —_—
24 a, =_% - A n2z2 (( 1) 1)
n-z
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_/O(( j Co s— 1°]:an :%(Cosnz—l)

2 2
50+z 200 (— )”—l)e_nlg ktCosn;:)X

f (x)
Sepration od Voualley
.PDE
PDE
U (xy)=0 u0y)=y>  uly)=1
0<x<l —ow<y<o

U, (%, y)=0=u,(x, y)=¢(y) = u(x,y)=g(y)x+h,
u(0,y)=y* =h(y) =y’ (¢(y)x0)

u(l,y)=¢(y)+h(y)=1=¢(y)=1-y’
u(x,y)= (1 - yz)x +y?
azyXX(X,t): Yit (X’t)

y(x,0)=h(x) —0< X<
y,(x,0)=0 t>0

u=x-+at
v=x-—at €.
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(x,t) (v,u)

oy 0Oy ou oy ou
-2 2 t
ot ou ot +6v ot yxt) = y(u.v)

Y as (—a):aay 2]

ou v

o’y 6(@/}:8%_ 8[a8y ﬁyj_ 8( oy

a2 atlat

2 2 2 2 2
ﬂ_azﬂ_az 0 Y _ 2 0 y+aza y
ot? ou’ ouov ouov ou’

2 2 2
u u

-4y
ox>  ox\ ox

oy_oy u oy v _dy

Y _oy N_¥ ¥
OX Ou O&X OV OXx ou  ov

2 2 2 2
MZQ(Q_FQJ_FE(Q_FQ):(} y_|_2a y+a y
ox> ox\lox ov) oulou ov) ou? ouov  ou’?

PDE

2 2 2 2 2 2
. 6)2/+8y+8z/ _ ag_zay+a¥
ou® ouov  du ou ouov  ou

o’y 2’y [ya(u.v)=h(u)
auav_():auav_():){yv(u,v):q(v)
g(u,v)=f(u)+g(v) f'(u)—0

y(u.v)=f(u)+g(v)
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X+at=u
X—at=v
y(x,t)= f(x,at)+ g(x —at)
af '(x)-ag(x)=0= f'(x)=g'(x)
f(x)=g(x)+kt ¢
2f(x)=h(x)+c= f(x)=%(h(x)+ c)
29000 )~ = 9(x)= 4 (1))
o y(x,t)=f(x,at)+ g(x—at)= %(h(a +at)+ h(x(— at))
Vi (x,t):azyxx (X’t)
y(o,t)=y(c,t)=0 1
y(%.0)= f(x) Y (x0)=0 3
y(x.t)=X(xJT ()
2/2
. () _ 1 T7() _
X(xJT"(t)=a’ X "(x)JT (t)= 0@ T _(;2
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X(t)= Ae™ +Be™
T(t)=Ce™" + De™"

1:>X(0)=0:>A+B:0 = A=0,B=0
B
)=0= 06058 XK= axsB OF
)/1 0=
T”(t):O T(t)=Ct+D
. [X(0)=0=B=0
. _A_! &
el {X(c):O:A:O
11<0 X "(x)=—-2*X(x)= X(x)= B Sinix + ACos.x
¢ T"(t)=—a24*T(t)= T(t)=C Sinad + +D Cost
15 X(0)=0= A=0 xn(x):sm%x
X(c)=0:>BSin/IC=O:>/1C=n7r:>ﬂ=nTﬁ V. =0,,...

+ %

T.(t)=csin 2”1 ypcos 27

3. X(XJT'(B=0 ¢

+*=0=>T/(0)=0=C

Tn(t)=Cos anTﬂC

b : Xn(x):Sinr]T]ZX : Tn(t)=CosaTﬂXt
e Y, (x,t)=Sin X cos 2%
c c
] b, Sln—Cos—t
- n zx z c
> b,Cos
- C
y(x.t)
( ) fx) g(x.0)=f(x)

y(x,0)= ibnSinnTﬂX = f(x)

n=1

J'Sln—dx_——Cosn—]ZX :——(Cosnﬂ 1) = —((—1)n+1+1)=

C nr cy nz Nz
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js.n | { y nn_¢ m

Smn_ﬂx anSinnTﬂXZ f(X)
C

{1 o NX m 7z X ( . M 7X
b, Sin ——Sin dx = | f S d
n2=1£ Sin — — dx J; (x )Sin — dx

jf(xﬁln—:b —yj' Sln—dx

f(x)=02x  0<x<10 ; f(x)
f(x)=-0.2x+4 10 < x<20

- 20(/0( E s

o+ ICos%de
b, _éoj Sln dx 20{j/ox8|n2—dx+‘|.( 20+4)S|n

20
+ (% X+4 20Cosc—7ZX +£ (_—2Cosn—ﬂxdxj
20 nz 20" nz;\10 c

20 nx
........ + J.—xSln—dx + | 4Sin——dx
10 0

20
=%0.f xSin n72de+4x20( Co sn—ﬂxj‘w .........
3700 nz 20

[a,b] f(x)
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-1 —1Mx<-0.5
f(x)=<a —-0.5<x<0.5
I 05<x<1

(c,d)c(a,b) (c,d)

d Xm XM +1 d
j f(x)dx = j f(x)dx + I f(x)dX+......... + f f (x)dx
£ (x)
[a.b] )

f(x)= a% + ZanCos%
n=l1

C
C 0 f(x)

O<x<np f(x)

f(x)~ a% + ianCosn—ﬂX
n=l1

T

an

© n © n . n
a% + Y a,Cosnx = f(x)= a%jdx + > a, [ Cos nxdx :j f(x)dx
n=1 0 0

n=1 0



www.mohandesyar.com

www. nohandesyar. com

:a4><72'+0 I x)dx = a, =/_[

/ICos mxdx+2a ICos nx Cos mx dx = ]lf(x)Cos mx dx

0 77
> a, / J' (Cos(n —m)x — Cos(nn + m)x)dx = | f(x)Cos mx dx
n=1 Lo

O e 3

f (x)Cos mx dx

© 77
a Cosn mx Cos(nn + m)x)dx =
RVAIC (i +m)

O e 3

%]L f (x)Cos nx dx

f(x) . [ 0,c] f(x)

- . Nzax
= °b,sin "%
n-1 C

;ibnSin%

bﬂ
JSmTSdex I SdeX : f(x)
mzx
c ¢ ¢
. . m;zx . Max
b’ﬁcénT%’irﬁglginT xzi ?r?&%/%[%)(%{anx
n=1 0 0
(0.7) f(x)=x

Zb SlnT:> f(x Zb Sin zx

b, :yz Smnxdx——Cosan /ICosnxdx
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ibnSinnx Sin nx
' . f(x)
f(X)zX [0,513 > b,Sinnx
f(x)= a% + " anCosnx
( ) NN -
(-c¢) (%)
f(x)=h(x)+ g(x) < g(-x)=-g(x) h(-x)=h(x)
f(x)+ f(-x) f(x)- f(-x)
h(x)=—=— 9((X)5 2 )
(=c <) h(x)

h(x)= a%+ni:anCosnTﬂx ay Z%gh(X)Cos%dx
f(x)=h(x)+ g(x) (~c,c)

f(x)za%drianCos%JribnSin% < xe(-c,c)
( c c) f(x)
a, = / J' Cos X ix = / D x)Cos—dxtj x)CosnTﬂxdx}

x)Cos—dx+J' x)Cos—dx}—/I x)Cos—dx
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L
f(x)= a%+ Zw: [anCos nfx + b Sin nZXJ

n=1

a, = %j f (x)Cos %dx b, = %jcf(x)Sin %dx

f(x)= a%+ ZN: (a, Cos nx + b, Sin nx)
n=1
a, :%_J' f(x)Cos nxdx b, —/ I f (x)Sin mdx

/ I 1x Cosnxdx= / Slnnx'[ = nﬂ(Sln— +Si nTJ:%ﬂxzsinn%
2

A
a b, : I/ fsm nx dx =0
-5

. 7

f x):1+2(%ﬂ8inn%jCosnx jldx:l
N _% =
f(x) (~7,7) (x)

+i (a,Cosnxdx + b, Sinnx)

1
2 =

a, :lff(x)Cosnxdx , :—J' x)Sin nx dx
7[*7[
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f(x) f(x)
f(X)=nZ::2(_;)n+l Sinnx rix,)
( 7.7) f(x)= x

f(x)=x f(x) = a% + a, Cosnx+ b, Sinnx

a, = %j‘ f (x)Cos nx dx b, = %j f (x)Cos nx dx

-0 . f(x)
b, =%]‘x8in X dx =%]€Sin nx dx :%(;—XCOSX T+]

1 T _2 —71(—1)” 1 . pa _2(_1)n+1
+4'[Cosnxdx_AjT+o+AZSmnxO ==

0 n+1
f(x)=> %Sin nx
n=1

o0

f(x)= ;1 2(_n¢8in nx

=2(Sinx—%Sin2x+%8in3x—%8in4x+ ......... )

F(—7Z’)=0 F(7[)=0
- f
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: N
Sy(x)= a% +"a, Cosnx
%ISN(X)COS nx = a, ”:
0 Sy (x)=% a_Cosn
N(X) 4"'; ,C0snx

277 (s (x)) ox

%]ﬁ(a% +>a, CodnyS, (x)dx:%z Tao 4 S (X)dx+ % ZaHTSN (x)Cosnxdx

= agﬂ 2 e _ aj 5
_ATJ.dijAnZ‘la”x%_ : +3 al

n=1

Sy (x)= i b, Sin nx
n=1

%ISN (X )Sinmxdx = b,

%T[SN(X)]ZdX = ZN: %TSN(X)bnSinnxdx
= ZN: b, ><%]ESN(X)Sinnxdx = ZN: (b,)?

(=}

E:%I(f(x)—SN(X))de >

%]{ f 2 (x)dx %]{ f(x)SN(X)+%]{ (s, (x))dx

f
(% f(x)
{ f 2 (x )dx
2T 18, (X ( )
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- T

72l f<X{%+ %Cosnﬂd#%,x%f f(dcs ian 7] tixicosms

0 1 n=l 0
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a, = n—j'fn f (x )Cosdx b, = n—jin f (x )Sinnxdx

lim ax =0 , limbx =0
R
802,/ .3 a2 < 1 f (x)Cos 2dx > 1
ZEDN el

R
b2 < % IRfZCos ( x)dx
B > Nax? + bx?
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n=1
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a,=a,xn , B,=nb, )
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/ /I dx+Zan(/.[ x)Cosnxdx)+Zb (/I Slncxdx]
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=1

2+§:bn2
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a - > .
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Yi = azyxx (X’t)
y(a,t)=0-y(c,t)=0 y(x,0)= f(x)

Vi (x.t)=a’u,,(xt)
f(x)
u,(x,t)=a’u,(xt)

U(x,t)=u(zt)+4(x)

U, (xt)=au,, (x,t)+h(x)

u, (x,tJa’ (u,, (x,t)+ ¢"(x))+ h(x)
2*7(x)+ h(x)=0—¢" =~/ )

¢(x):;—21”h(t)dtdv u,(x,t)=a’u,(xt)

U, (xyt) =a’[(Z,, Nxy+)+Z,,(xy, )

O<x<a 0O<y<b +>0

z(0.y.t)=0  Z(a,y,t)=0
Z(x,b,t)=0  Z(x,y,0)=f(xy)

Z(x,y,t)= X (X).Y (y).T (1)
T n XH y
a’T X y

XYT"=a’(x"yt + XY 'T )=

TU

:—/12 :

T"=—a’ 2T

X H(X)+ yn
x(x) y X y )
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{X(O): 0 x(a)=0

y(0)=0 y()=0

4

>>(< =-n" = X"(x)=-n>X = X = BSinznx + ACoszx

X(@a)=0—-> A=0

X(a)=0 — o= BSin na= na=xn=n=1
a

=~ X &= sin = (1T«
Y e Yo ooy (2ot
y y
/12_772
y(0)=0
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y=cVn> - A y+DSinyn’ -2y
2 2 2
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77 43’7 b ) b

2
:>ﬂ=77 n—z—
a
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) =il =+
2,2,=0
( Z§+3i:0 ( Zz+4:0(
22 +27=2 x> —y*=1
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i 2i Ki
n
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2
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f.g=|flgcoso  |f-g|=((a ~b,) +(a —b,) +(a, -b,))"
f+g:>?.§:0 [f|=1= f =iy
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<¢i,9;,>=0 , <¢¢ >:¢i2
J e e
0| AN
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g): Z fK 0 AX
b
Lin(.9)- ] £ (e
Fundamental interval a,b
(f.g)=(9.f)

(f.g+h)=(f.g)+(f.9)

(cf,g)=c(f.q)
(f. £)=|f| 20—)”1‘”:Uf2(x)dx]

(f.g)=0=f+g

b

|f—g =[(f —g)"dx

a

(f.g)=1= f
<lPi(X9\Pj(X))>:%<\PiLPJ' >=5(i.J) g<x<c ¥, (x)=sin %
c
@ = Sm%
c
:y é,(x)= 2 Cos ™
Joo oo C C
O<x<c
hadias hlidiat -1
0= YT = Yo o b= Vi
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0 \/2_ l \/_ 2 \/_

C, =< f(x).LCos n

.
NI A

<@ (X)g (x)> {cof= kkir:]n k,m=12,.....
B (s (X) #(x)
$(X)=8,0,(X) + coo.. + 5,6, (X)
f(x)
D) 12 Pt
£ £(x) #(x) 50,5,
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| () - #(x)
b
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Vp(x)g, (x)

B (X.Y)

0 m=e,n=#Kk

A
B (X.Y)
®o=U+iv
b b
Ico(t)dt Iu dt+|jv
ot)=u(t)—iv(t)
0 m = K

_a N nax in X
f(x)= %+;anCos - +b,Sin
afﬁéjﬂﬂw a—/q C%nndx
b, —}éjf &n——dx
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1 0
/7 1 f (NAc)AX
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0

1 =%£F(a,x)da /

i f(nAar)Ax = I f(x

n=1
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O"—:S

a)Cos ax + B(a)Sin ax)

O'—-8
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f(x)z/TT (s)Cosa(s — x)dsdx ~ —oo< X< o0
A(a):—J. f (u)cosaudu B(oz)z—J.+ sinaudu
/2 /e
B(a), Ala) f(x)=e?
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£ (x)= j(A(a)Cosx + B(a)Sin ax )dx

/I Coswxdx , /I Slnaxdx
f(x):e_‘x‘ — 00 <X <0 a)=%7]ge_XSinaXdX

a)Cos ax + B(a)Sin ax)dx Re_[e‘X o

Al)= %je“x‘ Cos ax dx

0'—.8

=3 Y|V - 1 A

Ala)= 2 (/. (1~ M) = 2D pgay]
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= A(a):m

N[ 2
e —!mCOSCXXde
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/I 1+ x2 -7 ° 5
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u,(x,t)=ku, (1)
u(0,t)=0  u(x0)=F(x) x>0  t>0

T'(t) X"(x)_ 2 L
u(x,t)X(x)I’(t—>)kt(t)_ X0 _szddé

U(x,)=0— X(0)=0

X (x)= Acos( Ax)+ B sin( Ax)
X (x) = sin Ax

T(t)=e - Azkt

U (x,t)=[(Bie *isin Ax)dx = [B(2)sin Axd 2 = f(x)
0 —®

0

B(2)=24 [ f(x)sin 2xdx

L _ofou)_ofau ox)ex
op> op\op) oplox op)ep

=§[ﬁg—ijﬁ=za

u
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2

X dzy X dy 2 2
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x=0
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k=0 k=0
t(x* +v )i r+k)r+k-tax™* =0
k=0
n=12,......, v=n
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i X ((r +K)(r +k =1)+(r +k)—nak +ake* )= 0
k=0
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yn(X)_ kZ::Ok'(n+k)(A)
n yn(X)

n

X2y" + xy’+(x2—n2)y:0—> y =vy,(x)
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1yCos (xsin 0 )=y, (x)+ z @+ 1))y, (x)os ¢
2)sin (xsin 0 )= nf;l(l— (- 1) )y, (x)sin ¢
y2,(x)= %TSin (xSin ¢ )Sin 2x — 1)pd ¢

) yn(x):%_‘BCos (ng — xSin ¢ )¢

y,(x)=3 K!(_XI: k)(%)n”k

k=0

x "y, (x)= /n k,(_n;:k)(V)”

k

9 X"y, (x) =y, ()Y k'((; 1+) 3 (n . 24 (>

k=0 N

X"y (X)) ow Y(0)=-y,(x)

yo(X)

2 X x* Xt 1 x° 1
Yo (X) :;[(logg—v)JO(x)]+7—W(l+E)+ NEWEPS 1+ 5 §)+
R (V )_ R(V + 1)

_1t

\/_/ min

1)Cos (xSin @ )=y, (x)+ ZOC (1+ (—1)”)yn(x)Cos ¢
2)sin (xSin 6 )= nz:(l— (—1)”)yn(x)8in ¢
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y2, ()= L [sin (sin ¢)sin (2x — 1)pd g

) yn(x):%TCos (ng — xSin ¢ )¢

l)xyn(x): nyn(x)_ Xyn+1(x)
2)Xyn(x): _nyn(x)+ Xyn—l(x)
Xy n+1 (X): 2nyn(x)_ Xyn+1

( ) %X

Y, (X): 0> = { Qs Apyeees Apy §
gas — y, (ani)=0
Yo
b, yj SII" 77de % _C[f Sln—dx I Sm—”xdx
X = —X dx = —dx
I f (x )sin (- dx )
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2z > b,Sinnx

h(x)= a% + ganCOS% a, = % JC. h(x)Cos%dx
f(x)=h(x)+g(x)  (cc) °

X

f(x)= a%-F ianCos%Jr ibnSin—

nax.
c
(_

//J'SI(IX Qxfﬁ’%)’ég’s(nnx dx bri% _[f X)Cos%dx+j‘f(— X)Cos%dx}

p(z) c
[, )z =0 A(z)
dz
L7 e q) 0
[ Bz )iz
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B(Z)z* —> F(Z—)CZ_T
1+i

_|.Z2Z:l(1+i)3 +
0 3

2i dz 2 ] . .
— =logz | =log2i —log(—2i)=tul
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J',B d5 dex de+|dex+udy
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-

R

0, =V, A(2) ¢
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pZ) C p(Z)

ot)=X(t)+iy(t)

b

ol + [ X (0t +of y(tht

J.é'mdt =\/§4+ %

Reﬁa)(t)dt = TRe|z(t)(dt
[Zo(tkt=2{ olt)
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b

j t )dt
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%

[Adt & [ At

Z

Z =Z(t)
[ )t = [ () x(0) + ilxit). y(ONoX + 1)

zZ/

= I(Ux’—Vy’)+ i(uy” +Vx' )t
z7t,

t, 4
= j(Ux’ +Vy')dt + J(Uy’ +Vx')dt
b

)

j pZ)dz - [ p(z)dz

(l—xz)y”—zxy’;ryzo

y, = a, + », a,hx2h
h-1
Yy, =a, X+ > a,,,, x2h+1
h-1

A=n(n+1) P, (x) n

P.(x)- —% C1*@n—2h) oo gy

2 ht(n —2h)h, (n + x)
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P,(x)= > (35 - 3)

P,(x)= ;—(3S><4—30 x> +3)

P, (= x)= (= 1), (x)

(i—xg)y”—3>< y'+n(h=1)y =0

ij(x)+Pn(x)dx:jmn m # n

X )= P”(X)—> X
4. 0)= T W 6O}

d" n
P, ()= S (x* ~ 1)

n Dﬂ*lur‘l
2"n!

P/, (x)-Pn—-1(x)=(2n +1)P, (x)

1P, = {32 > 4,00 = 22 e (x)

pO0= [ AP, (0= 4, -2 _jlﬂ(x)pn (x)ax

Pn+1(x)_ P, =

2
ré_(ru)+#i(8ir\9ﬂJ:O 0O<r<c , 0<o<rx
or’ Sind 06 00

V(c,d)=F(9)
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