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1. êÆÄ:£70©¤

1.1  �©�§£30©¤

�!(10©) -a > 0�~ê§n > 1§�u(x, t)�±eÅÄ�§Ð�¯K{
utt − a2∆u = 0, x ∈ Rn, t > 0
u|t=0 = ϕ(x), ut|t=0 = ψ(x), x ∈ Rn

�1w)§Ù¥ϕ(x)Úψ(x)þ�Rnþäk;|8�1w¼ê"

(1) y²UþÅð: é∀t ≥ 0,

∫
Rn

(|ut|2 + a2|∇u|2)dx ≡~ê"

(2) �ψ(x) ≡ 0�§|^®�¼êϕ(x)éÑ)u(x, t)�L«ª"

�!(10©) �c ∈ R�~ê, �	Xe9D��§Ð>�¯K
ut = uxx + cu, 0 < x < 1, t > 0
u|t=0 = x2(1− x), 0 6 x 6 1
u|x=0 = 0, u|x=1 = sin t, t > 0

(1) ¦Ñþã¯K�)±9c = 1�)3[0, 1]× [0,∞)þ����"
(2) y²: ec < π2, K|u(x, t)| 6 1é¤kx ∈ (0, 1), t > 0 þ¤á"

n!(10©) -Br(0)´Rn (n > 3)¥±�:�¥%!�»�r > 0�¥"���5
�§

−∆u+ f(u, x) = 0

3B2r(0)Sk�K)u(x)§Ù¥¼êf ≤ 0ëY§y²µeu3Br(0)SØð�"§
K34¥Br(0)¥ð¤áu > 0"
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1.2 �¼©Û£40©¤

�!(15©) �y C[−1, 1] þXe½Â��¼ f ´ëY�5�¼, ¿¦Ù�f�
ê:

f(x) :=

∫ 0

−1
x(t)dt−

∫ 1

0

x(t)dt, x ∈ C[−1, 1].

�!(15©) y²: 3 `2 þ, m£ �f��Ý�f´�£ �f.

n!(10©) � H ´ Hilbert �m, M ´ H �4f�m, x0 ∈ H. y²:

inf{‖x− x0‖ : x ∈M} = sup{|〈x0, y〉| : y ∈M⊥, ‖y‖ = 1}.
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2. ;�Ä:£30©¤

��â;���Úç)����¦, =ÀJXeÊ��¬��?1)�, ¿�3
d^’

√
’IPÑs¤ÀJ��¬µ

£ ¤2.1 �`znØ��{
£ ¤2.2 �5��ÆO�
£ ¤2.3 p°Ý�{
£ ¤2.4 O�Å9ÏAÛ�O
£ ¤2.5 O�Åã/Æ

2.1 �`znØ��{

�!£10©¤à5��Û5
��Ñà¼ê��«½Â§¿y²à¼ê�?ÛÛÜ4�:�´�Û�`�"

�!£10©¤Ã�å�`z¯K�[ÚîS�
(a) ��Ñ4�z¯Kmin

x∈Rn
f(x)[ÚîS�BFGSúª§¿{�y²ÙÂñ5"

(b) ©Û[ÚîS��`�5§¿�Ñ�U�U?g´"

n!£10©¤éónØ
��Ñ���g5y¯K�éó¯KÚK-T^�"
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2.2 �5��ÆO�

�!�é��5 �©�§ut + f(u)x = 0§Ù¥§f(u)'uu1w"�ÄXe�
ªµ

un+1
j = unj −

∆t

∆x

(
f̂n
j+1/2 − f̂n

j−1/2

)
,

Ù¥§f̂n
j+1/2 = f̂+(unj ) + f̂−(unj+1)§f̂

±�L�ª©OXe§{
f̂+(u) =

∫ u

0
max(f ′(v), 0)dv + f(0),

f̂−(u) =
∫ u

0
min(f ′(v), 0)dv.

(1) ��ÑT�§f)Ú�)�½Â¶

(2) �ª�ê�)´ÄÂñ��§�f)º¿`²�Ï¶

(3) �ª�ê�)´ÄÂñ��§��)º¿`²�Ï"
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2.3 p°Ý�{

�!�ÄXe�§

ut + aux = 0 (1)

Ù¥a´~ê§À�·��Ð�^�Ú>�^�"

(1) �Ñ¦)�§�Godunovk�NÈ�ª§¿�Ñ�ª­½�^�"

(2) �Ñ¦)�§�mäGalerkin�ª(Discontinuous Galerkin), �ÑÜn�ê
�6Ïþ§¿y²�ª�­½5.
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2.4 O�Å9ÏAÛ�O

�!(10©) y²Bézier­��l�Ø�LÙ��õ>/�±�"

�!(10©) Áí�ý¥¡3x2 + 2y2 + z2 = 1�V3gknBézier­¡L«"

n!(10©) �½(:�þT = (1, 2, 3, 4, 5, 6, 7, 8)§¦B�^Ä¼êN4
2 (t)3t =

2.5?���"
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2.5 O�Åã/Æ

�!(10©) �Þ��2«~���±��{§¿�Ñ��è"

�!(10©) 3y�ã/?nì(GPU)¥§XÛp�/L��mC�?

n!(10©) ±OpenGL£3.0±þ¤�~§{Ñ0�1»z�/�6§"


