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SIn . cosy = %[sin(:r + ) + sin(z — y)]
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Z by, sin (27 - 'r) bp = 2 - f f(t)sin (2 - t) dt.
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2. Using the cheating sheet below. give the Fourier-sine series of the function

{I if0<z<1,

By g =47 =TS ) 4 (sin(e) - e | mGn _ s
T—z w/2<z<7
for 0 <ax <m.







3. Using the cheating sheet below, give the Fourier-sine series of the function

O(z) = (2 — x) on the interval [0, 2].
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wee (2, 1) = 3.1%Upp (2, 1), 0<t,0<x<?
u(x,0) = 40@‘— r—1), 0<2<2

ug(2,0) = g52(2 — ), 0<x<?2
w(0,t) =0 2.0 =0, 0<t
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3. Wibrating string:
( ul, = 2l 0<t,0<x< L
u(x, 0 T 0<xr<L
) ute.0) <L) <r<
uy(x,0) = g(x) 0<z<L
| w(0,t) =u(L,t)=0 0<t

Solution: w(z. t) =3 72, am(‘wr ) (Ak cos(f‘mz‘) + By sm(kmt))._ where {Ap}
are the coeflicients of the Fourier-sine series of f(x) and {kmBk} are the

coefficients of the Fourier-sine series of g(x).
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U (2, t) = 312U (2,t),  O0<t0<2<?2
wr,0) =5 (1—|z—1]), 0<az<2

u(r,0) = =2(2 — x), 0<x<?2
Cu(0,1) =0, u(2.1) =0, 0<t
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upy = cgu;i, 0<t,0<zr<L

u(z,0) = f(x) 0<x<L
wy(r,0) = 2(;1‘.) 0<z<L
| u(0,1) =u(L,t)=0 0 <t

Solution: u(z,t) =3 77, sin(‘ii—"r;r) (Ap cos(kTmt) + By, sin(kTmt))._ where {A;}
are the coeflicients of the Fourier-sine series of f(z) and {kTmBk} are the

coefficients of the Fourier-sine series of g(r).



wy =y, 0<t,0< <2
fo<r<l1 -~
§ u(x,0)= f(z) 0<r<?2 where f(z) = ! 1 ! o </
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Heat conduction in a finite rod
ul = a2u” 0<t.0<a<L

) 0<xz<L
u(0,7) =u(2,t) =0 0 <t
(

Solution: w(x,t) = >, Ape” ) et "sin(%Fx), where {A4,} are the coeffi-

cients of the Fourier sine series of f(x).



