Eng Math. Final Term (12/12/2007)
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4. (25 pts) (a) (20 pts) (b) (5 pts)
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5. (20 pts)

n=1
With a positive integer n and w=e¥"'", evaluate » (-1)'w’ .

J=0
Sol)
-1 n—l
Let w (#1) be any nth root of unity. Then, 2, (~1)/w/ =) (-w)’
J=0 J=0

Considering three cases:

For odd n,

E(_W)J-_I—(—w)"_l+w"_ 2
=0 1-(-w) 14+w 1+w

(since w" =1)

For even n with w=—1,

n-l n-l
Y(-w) =>1=n
Sf=0 J=0

For even n with w#-1,

S LV,
=0

1—(-w) S l+w

(since w" =1)



6. (30 pts) Evaluate the integral.

(a) (10 pts) fe": cos 2bsds . show the detalil.

Sol)

[[era] =1 [evaf e s

2% [: [:e-'*’ ey =% j: f e rdrd0

T < T
= -5 _[:e rdr = r
Therefore, fe &':T
re"l cos 2bsds = fe'gez’“ds
:e(n‘:!? fe—shzm-(m)’ds

_ ey ~(s-ib)’ PN
=e fe ds,let p=s—ib
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e J-;e_P,dpze \/;
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: . z—1/z
Sol) Let z=¢", then Sin@=

dz
and d0=—
iz



- where C is unit circle.

F d6 ¢ dliz
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Then, I_i dzliz e [_[ [_I 2d2’ .
543 322 +10iz-3 3(z+3i)(z+i/3)
2i

letf(z)=

7@ 3(z+3i0)

Zf(z)a’z
=2%2 3 3)=—

=0y =22 i Si3)=
= /2
7. (25 pts)
Sol)
The PDE after separating variables becomes Legendre ODE.
Therefore,
j‘ =W, A” = 2n+1 _l‘er(w)dw

Due to the orthogonal F(W)(=W) on the interval from -1 to 1, we can
obtain Ay=1 and A,=0 (n=2,3,4--). So, the answer after integration is

U=FrCcosg .



