Mathematics 325 Exam IV Name: :Dl’ &_{Qg

Fall 2005 (1pt)

1.(33 pts.) (a) Show that the Fourier sine series of f(x)=x on the unit interval 0<x <1 is
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(b) For which values of x in{0,1] does the Founer sine series of f(x)=x converge pointwise to
f(x)? Justify your answer.

{c) Does the Fourier sine series of f(x)=x converge in the mean square sense on [0,1]? Why?

(d) Does the Fourier sine series of f(x)=x converge uniformly on [0,1]? Why?

(€) Apply Parseval’s identity to find the sum of Z—-
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2.(33 pts.) Solve u, +u,, +u, =x'+y* +z" in the spherical shell 1<x*+y* +2* <4 with 4 vanishing
on both the mnner and outer boundaries.
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3.(33 pts.) Solve u, +u, +u, =0 inthe unit cube 0 <x <1, 0 <y<l, 0<z<], given that
u(x, y,1)=xsin(2ry) for 0<x<1, 0<y<], and that » satisfies homogeneous Dirichlet boundary
conditions on the other five faces of the cube.
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Bonus (33 pts.): Let P = P(x, y,z) be a polynomial with real coefficients in the real variables x, y,z
such that

(1) V:*P=0 forall (x,y,z) inR?, and

(2) the polynomial x* + y* + 2° divides P(x,y,z). (Genornl fovm & & ll'Jnum'-J
Show that P(x,y,z)=0 forall (x,y,z) in R3 / - 'f‘m""‘"‘u“'g

%Mﬁ/ ?("1‘1)*) Zb_ t”kx:j zk WMMWMW&MW
36 l,J/m«Qk MMM%M | waapead
”v‘af“""“”
k) P(‘K-m,%) = (K+ jﬂl- 21') Q(x,wht) 1;1' Nl %Y, #'9\2
whoe Q= O\("sjﬁ) o a W stk Mteo%uut &Mulwm
J‘ﬁ“"“‘e ’F’"""‘" ?( o’ 39’ aa) Zh ,,,I-.(ax) ] ;) 44{
ﬁ'“t‘dv ‘lf"" Q()x > 31:) Thim ma ) aed (1) -aa.Ua)
(4 ?G'k’ g‘.,)!%,)?(xm,%) = @5.,* %{' ‘3;) %’ ég’ aa:)?(""h*)
2 ’_ % ( Dx." 9? l)

3 33 ?oj 0¥

- 0 /ﬁﬂ—&eﬂ&)”a&z,
I

OMQW (g—xjxxa = { (;_‘:g)lxvg ¥ "5}‘5"':’)
o if o<,
| ‘ hl f g 3= ken

0k (R 8 ® i el

A VR iy
o ofooue ,
JM‘{‘“’ J },_ LlJ\ l?-l "'F Q"MI”)-': (;)J.JL))
”‘) 2y 3 \ H 0 Ahouwnae |

(xc"ha)‘;(oﬂﬂ‘



Cmbining () ook, (k) we s 2had

f
: v lkl JJ) = P(gx’f-y’g'b ?(?‘)‘j)%)
J})

(44,2 = (0,0, °)
j““d) C‘}j-’k::o ﬁo\.dﬂ i.)j)mgk) a..,Q Lomce, ?(x,:,/a):o
’jn,&& 7,4:-22

= O .



