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1. Solve the Green’s function in terms of closed-form solution for

dilyx(j) +m?y(x) = 6(z — )

subject to y(0) = y(1) and ¥'(0) = ¢'(1).

2. Solve the particular solution for

d*y(x)

122 +7%y(z) = cos(mzx).

Sol.
(—). Method of variation of parameters.

Yn = acos (mz)+bsin (rx), 1y, = uy cos (mz)+ugsin (1)

uy cos () + uy sin (rx) = 0
—uy sin (7x) 4w cos (mx) = cos (7x)
,  —sin(nz)cos(mx) , cos®(mwx)

u pr— u pr—
1 2
s ’ T

cos (2mx) x  sin(27x)
U =——"2, U= F— "
47?2 27 472
S Yp = acos (mx)+bsin (mx)+uy cos (mx) +ug sin (1)
xsin (1z) | cos (mx)
27 472

KA y(0) =y(1), ¥(0)=y(1), a=g5, b= 1=

= acos (mx)+bsin (rx)+

xsin (rz)  sin(7z)

Yr 2m 4dm
(Z). B8 closed-form solution
y1 = acos (mx) + bsin (7x)
Yo = ccos (mx) +dsin (7x)
y; = —amsin (7x) + b cos (7x)
Yo = —cmsin (mx) + dm cos (1)
RS 51(0) = (1), 51(0) =15(1), ¥'(@)[F=5 =1, wi(s™) = plsT)

" sin (7Ts)7 p— _Cos (7rs)’ . _sin (7Ts)7 g cos (7s)
2m 2m 2m 2T

G(x S) B sin2(7r5) cOS (71'1‘) %(ﬂ's) sin (ﬂ'x), r<s
, bln(ﬂ)cos(ﬂx)_‘_cob—(ﬂs)snl(ﬂﬂ?), xr>S



Yp = /01 G(z,s)f(s)ds

x 1
:/ ygcos(ﬂs)ds+/ Yy cos (ms)ds

0 x

)

xsin (rx)  sin (7

2m 4m
(Z). series-form solution

y'(w)+7y(x) = cos (mz), y(0) =y(1), ¥'(0) =y(1)

= Z Coyn(2),  L(Yn) = yp(@) +7yn(2) = Auyn(2)

?Jl @) + (7 = A)ya(2) = 0

(1). 7 =X =0 (%)

(2). T =X <0, T=Xy = =% Yr—wy, =0, yp = 1" +cee "
A y(0) =y(1), ¥(0)=¢'(1), w=0 (x)

(3). 7=\, >0

Y +wy, =0, yn = acos (wz) + bsin (wz)

=\, = w
A y(0) = y(1), y'(0) =y'(1)
a(cos (w) —1)+bsin (w) =0

—asin (w)+b(cos (w)—1) =0, "a,b#0
(

cos(w)—1  sin w)

. =0, w=2nm, n=0,1,2,..
—sin (w) cos(w) —

Ay = 72(1—4n?), y, = acos (2nwx)+bsin (2nmz), n=0,1,2, ...

Gz, ) = Z sin (2nmx) sin (2n7s) + cos (2nwx) cos (2nms)

2(1 — 412
— 7w2(1 — 4n?)

ZCnyn—Z;l Yn

@ Y@ 4 ) @R - (@ )

llyal* = %(a2 +b0)=1usea=0, b=+72

Yp = Z(( e : )V2sin (2nmr)

2 _ 2(1 — 4n2
— (4n* — )m 7*(1 — 4n?)

f: —8nsin (2nmx)
3(4n? — 1)2
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