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§1 KSA8��HEU
%℄HE� (30 H)�DVHh (40 H) 2���E�w�o'Q�U�
§1.1 GN<;74_�U������eU�Ah�E?!^�l-9U�
1. 167kE�/�s

uxx − 2αuxy − 3α2uyy + ux = 0,�k)\_�-tB�2Y-�)Xo�
2. -o� U�



















utt = ∆3u, x ∈ R
3, t > 0,

u
∣

∣

t=0
= 0,

ut

∣

∣

t=0
= |x|7.

3. -o6oU�


















ut = uxx, x ∈ (0, 1), t > 0,

ux

∣

∣

x=0
= ux

∣

∣

x=1
= 0,

u
∣

∣

t=0
= ϕ(x),)% ϕ(x) ∈ C∞

0 ((0, 1)). �T�:H6oU/o u(x, t) X?�1
lim

t→+∞
u(x, t) = 0, ∀ x ∈ (0, 1).

4. O6&�:/J&),.Æ D = {(x, y) | − 1 < y < 1}, ?�VI u(x, y) �.Æ D /�	:�y��.Æ D �3W�+
u
∣

∣

y=±1
= 0, |u(x, y)| 6 1

1 + x2
, (x, y) ∈ D.���u ��MJ&),.Æ D :_��
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5. E-� U






ut = ∆3u+ f(t,M), M ∈ R
3, t > 0,

u
∣

∣

t=0
= ϕ(M),/`�o U(t,M), �[,:H� Uo/bH�&B

u(t,M) = U(t,M) ∗ ϕ(M) +

∫ t

0

= U(t− τ,M) ∗ f(τ,M) dτ,)% f ∗ g D f W g /{b�
§1.2 :><P
1. k�/KADI�1�7U%g�,K��
_x�o�/B	�7U�1�,O����

(a) Hilbert �i�6D/B/�
(b) < X D Hilbert �i�Y D X /.�i�� ∀f ∈ Y ∗ |�^�0
C~\_ X :�ynvDV�

2. < X DALCnv�i�O6 X % n MnvdSpÆ x1, . . . , xn W n MAI c1, . . . , cn, ���++r+<5�/ λ1, . . . , λn ∈ R �1
|λ1c1 + · · ·+ λncn| ≤ ‖λ1x1 + · · ·+ λnxn‖?�$� f ∈ X∗ �1 ‖f‖ ≤ 1 + f(xi) = ci, i = 1, . . . , n.

§2 XTA8�E�,Pyk�/}uEpW,>/�j�r{�N����suo'��+�!� √ �g�"Q{�/���
( )1. 3	\��PA�( )2. fPaZt|�( )3. fPaK*eX<f�( )4. =fI|�

§2.1 YU�EFVL9
1. r�7kU/<$�s��-o�UW<$U�

min x1 + x2 − 3x3

s.t. x1 − 2x2 + x3 6 11,

2x1 + x2 − 4x3 > 3,

x1 − 2x3 = 1,

x1, x2, x3 > 0.

2. ,��7k�s_Y	\U��O��&-oPAd)�)�
min
x

‖Lx‖1
s.t. ‖Ax− b‖2 6 ǫ,)% x ∈ R

n, L ∈ R
n×n, A ∈ R

m×n, b ∈ R
m, + m < n.
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3. < F : Rn → R
n DGnvVI��;��� f(x) = 1

2
‖F (x)‖2, �g JF (x) _ F / Jacobi �.

(a) ,r� ∇f =?

(b) ,GnvE�2 F (x) = 0 /#=4*� d = −[JF (x)]
−1F (x), X?DVI f � x  /klEp�

(c) ���< min f(x) /#=4*/v�?nF�v.

§2.2 DLBMQR
1. H�r�9`�i%4 x (z+ α m9�4 y (z+ β m9�4 z (z+ γ m9/z+w�

Rx(α), Ry(β), Rz(γ). [,��i%4#�2-2 (lx, ly, lz) /�n L z+ θ m9/z+w�
RL(θ)�E�RL(θ) DI�
�j�/45�(/z+.-�7X.-�K��
�

2. xH Phong T��s/fPEAdRB�8�H���qG�$WO��$�w�7X<"
Phong T��s%/�I�

3. xH�k�t63/TnQ0PAWJ;9PA�Hh�M63PA/	�.���SS <63PA/a���/~A�
§2.3 DLB=WC?HD
1. Timmer /n/6�_

P(t) =

3
∑

i=0

Pifi(t), 0 6 t 6 1,)%
f0(t) = (1− 2t)(1− t)2, f1(t) = 4t(1− t)2, f2(t) = 4t2(1− t), f3(t) = (2t− 1)t2.℄'k�U��O��
�

(a) Timmer /nDI� �#>t/:2�
(b) Timmer /nDI� P1P2 /%2�
(c) Timmer /nDI�:2�#>to*�
(d) Timmer /nDI<��
(e) Timmer /nDIz�Y	v�
(f) Timmer /nDIz�F;�Æv�

2. O6�WM"/n P(t)�R� [0, 1].i:/n;/ Bézier�#52_ P0 = (0, 0), P1 = (0, 0),

P2 = (0, 1), P3 = (0, 4), P4 = (3, 4). �� P(t) �.i [−1, 1] :<�/n;/ Bézier �#52D���[�!W/n;/C�Z�
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§2.4 IOJR
1. (a) < U _ R

n %�p�X}�+pTZ�<$� T > 0, ui ∈ C2
1 (UT )C(ŪT ), i = 1, 2, _



















ut = ∆u+ cu+ f(x, t), in UT ,

u(x, t) = 0, x ∈ ∂U, 0 < t 6 T,

u(x, 0) = gi(x), x ∈ U/o�+ f ∈ C2
1 (UT )C(ŪT ), gi ∈ C(Ū), g1(x) 6 g2(x), ∀x ∈ Ū . ���u1(x, t) 6 u2(x, t),

∀x ∈ Ū , 0 < t < T .

(b) < U _ R
n %�p�X}�+pTZ�<$� T > 0, ui ∈ C2

1 (UT )C(ŪT ), i = 1, 2, _


















ut = ∆u+ cu+ u(1− u), in UT ,

u(x, t) = 0, x ∈ ∂U, 0 < t 6 T,

u(x, 0) = gi(x), x ∈ U/o, gi ∈ C(Ū), g1(x) 6 g2(x), ∀x ∈ Ū . ���u1(x, t) 6 u2(x, t), ∀x ∈ Ū , 0 < t < T .

2. ���℄HE� y′ = f(y) ��'(o, �� f �'iL�y�
3. Hh�℄HE� dx/dt = x(sa(t) − x) /0v7
|��� a(t) _�'(VI�s _�I�
4. �� R

n %�℄HE�2 dx/dt = Ax, x _ R
n %pÆ�A _ n `E�+G<mn�N8(�

0. -�7U� pÆ�1�qm��< t > 0, o�b�1�qm�
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