1e.

where T=2

Sol:

2n

2
jzm') + by, sin( o

y(r) = ag + Z[an cos( )]

where T = 2

- [% sin(nm) + (njr)Q cos(nmz)]|g
= sl =1
b= /_ 11 z sin(nms)ds

= [-— cos(nmz) + sin(nmz)]|;

1
(nm)?
_1)”

niw nm



Sol:

yn(T) = i + g[% cos(nm) + _(7;1)11 sin(nmz)]
Yo() = }1

y(x) = 411 — % cos(mx)

ya() = 411 - % cos(mx) + % sin ()

() = 7 = = cos(ma) + — sin(ra)

ya(x) = 411 - % cos(rz) + % sin(rz) — % sin(2rz)

S = (),

y(@) = ;aa(m) ; ( 2 P2
Co = f_lll(l)xdx 1

fil(l)zd:l: 4
C, — flll(x)xdx _ 1

[ 2

B f_ll[%(SaJZ — D]zdz 5

©= JLA(322 — D)2de 16
g G )

ffl[%(5x3 3x)|?dx




c Jh[A(35a" — 3027 + 3)aldr 3
4 o JE—
[ (3521 — 3022 + 3)2dz 32
C. — fi1[%(63x5 — 7023 + 152)|zdx
5 - p—
JH[5(630° — 7023 + 152) 2dw
Cn— J1 (35" — 3022 + 3)]wda _ 3
[ A(35t — 3022 + 3)2dx 32
Py(z) =1
P(z)==x

1
PZ(Q?) = 5(3&72 — 1)
L. 3
Psy(z) = 5(51: — 3z)
1
P4($) = §<35$4 — 3022 + 3)
1
Py() = £(632° — 702° + 152)

1
Ps(z) = 1—6(231:[;6 — 3152* + 1052% — 5)

=0
Yo() :;1
n(x) = le + %x
() = % + %x + ng
ys(x) = % + %x + 51’2
y5($):%+%x+%§ 2 ;(5)2 4
yo(x) = % % %: . 2265265 \ 23%19;6




2. Compare the accuracy of Fourier series and Legendre polynomial.
Sol:

(a)Fourier series approach

1

/_ (@) — yo(a) e = / (@) — yola) P + / () — yo(a)]2dx = 0.0288531

1 -1 -1

(b)Legendre polynomial approach

1

/_ () — yo(2)]2d = / F(x) — ys(2)]2de + / () — ys(2)]2dz = 0.000254313

1 -1 -1

Compare with the results of (a) and (b) getting the accuracy of Legendre polynomial
is better then that of Fourier series.

WA TR 2001 BERIEENEZEHE by Chen series solution for ODE
& :ma3 — 04s.ctz #fE: Nov./03/01
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FI GABURE 1. : Legendre pol ynonmial yo=&c; P
i =0
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FI GGURE 2. : Legendre pol ynonial y; = &c; P
i=0
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FI GBURE 3. : Legendre pol ynonial y, = &c; P
i =0
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FI GGURE4. : Legendre pol ynonial y3=&c; P;
i=0
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FI GAURE6. : Legendre pol ynoni al ys=&c; P

i=0



FIGGURE 7. :

6
Legendre pol ynom al yg = &c; P
i =0



FI GAURES8. : Fourier series yg=ag

1
FI GAURE9. : Fourier series y; = ag+ & @an Cos HnpxL + b, Si n HnpxLD
n=1
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FI GAQURE 10. : Fouri er series y, = ag+ & @ap Cos HnpxL + by, Si n HnpxLD
n=1
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FI GAQURE 11. : Fourier series yz=ay+ & @an Cos HnpxL+ by, Si n HnpxLD

n=1
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FI GAQURE 12. : Fourier series y4=ay+ & @ap Cos HnpxL+ by, Si n HnpxLD
n=1
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FI GAQURE 13. : Fouri er series ys=ay+ & @an Cos HnpxL + by, Si n HnpxLD
n=1
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Fl GAURE 14. :
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Fouri er series yg =ag+ & @a, Cos HnpxL+ b, Si n HnpxLD

n=1



