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1. êÆÄ:£70©¤

1.1  �©�§ê��{£30©¤

�!�Ä �©�§|

Ut + AUx = 0, U ∈ Rm

Ù¥§A ∈ Rm×m´�½�¢êÝ
§ÙA��Ñ´¢ê§�A��þ�5Ã'"
éx, t��©O?1þ!��¿©§¿IP���:�xi+1 = xi + ∆x, tn+1 =
tn + ∆t.

(1) �ET�§|�Hº�ª§¿©ÛÙL2�­½5¶

(2) �m = 1§=�Iþ�§�§Á©Û�E�ª�ÚÑ5ÚÑÑ5"

�!éu �©�§Ð>�¯K
ut = (1 + sin2 x)uxx, x ∈ (0, 2π), t > 0,
u(x, 0) = cos(x), x ∈ [0, 2π],
ux(0, t) = 0, u(1, t) = 0, t ≥ 0,

�EU����N�k��©�{§¿y²�"ùp§��«�þæ^þ!¿
©§�xj = jh, j = 0, 1, . . . , N ; h = 2π/N"
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1.2 ê��ê£20©¤

�!�k�5�§| Ax = b, Ù¥, A =

(
−2 1 0

1 −2 1
0 1 −2

)
, b =

(
1
2
3

)
.

(1) ¦Ý
 A � Doolittle ©)¿|^T©)�)d�§|¶

(2) �Ñ�A� Jacobi S��S��ª(©þ/ª);

(3) y²d� Jacobi S�Âñ.
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1.3 ê�©Û£20©¤

�!�½Xeêâ

f(−1) = 1, f ′(−1) = 1, f ′(1) = 2, f(2) = 1,

y²ÏLþãêâ:�Hermite��¼êØ�3"

�!�ÑXeÈ© ∫ 1

−1
|x|exdx

�"ÊÜEzÈ©úª§¿�ÑTê�È©úª'u��h�Ø�L�/ª"
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2. ;�Ä:£30©¤

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

√
’IPÑs¤ÀJ��¬µ

£ ¤2.1 k���{
£ ¤2.2 �^¼ê
£ ¤2.3 �Å©Û
£ ¤2.4 ÚOÅìÆSnØ
£ ¤2.5 O�Å�{nØ

2.1 k���{

�!�Ω���õ>/«�§�Ä¯Kµ{
−∆u = f, in Ω,

αu+ ∂u
∂n

= g, on ∂Ω,

Ù¥α�~ê§n�>.∂Ωü 	{�"

(1) �ÑT¯K��C©/ª§¿�Ñα, f, gI�÷v�^�±�yTC©¯K
3H1�m�3��)"

(2) �C©¯K�)u ∈ H2�§y²u�÷v��©�§"

(3) 3�Kn���¿©e^©¡�5�Nk��éTC©¯K?1%C�§Á
y²H19L2Ø��O"
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2.2 �^¼ê

�!�½«m[[0, 6]���©�{1, 2, 4, 5}§õ�ª�gê�m = 3§SÜ!:�
­ê�{1, 3, 2, 1}§

(1) �Ñ*¿©���!:S�§�ÑT*¿!:X�éA�B�^Ä¼ê�!
:S�§±9ù
Ä¼êÜ¤��5�m�©¡(�§=Ù©¡õ�ª±93!
:?�ëY5¶

(2)O�þãB�^Ä¼ê¥÷v3:1?���"§�´�ê�Ø�"�¤kB�
^�BeizerL«¶

(3) ò(x− 2)+ + (x− 4)2+L«¤þãB�^Ä¼ê��5|Ü¶
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2.3 �Å©Û

�!XJf(t)�Fp�C�f̂(λ)´���§P�¼ê�f̂
′
(λ)§�f̂(0) = f̂

′
(0) = 0§

y²µ ∫
R

f(t)dt =

∫
R

tf(t)dt = 0. (1)

�!�ÑÄ�Å�NN^�§¿y²$Üxlf�Åµ

ψ(t) =
1√
2π

(1− t2)e−
t2

2 (2)

÷vÄ�Å�NN5^�"
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2.4 ÚOÅìÆSnØ

�!(10©)
�ÄÏé��z©l�²¡£the maximum margin separating hyperplane¤�
`z¯K§b�aO�m´�5�©�µ

min
w∈Rd

1

2
wTw subject to yi(w

Txi + b) ≥ 1, i = 1, . . . , n, (3)

Ù¥{(xi, yi), i = 1, . . . , n} ´Ôöêâ8"y²��©l�²¡�ρ÷vXe�
ªµ

1

ρ2
=

n∑
i=1

α∗i , (4)

Ù¥α∗i , i = 1, . . . , n´ÏL¦)éó¯K¼��"

�!(10©)
3ép�êâ£~Xã�¤¦^Principal component analysis£PCA¤½Linear
discriminant analysis£LDA¤�§3¢�¥¬Ñy=
ê�O�¯Kº·�TX
Û)ûù
¯Kº

n!(10©)
(1) �o´Expectationõmaximization£EM¤�{º
(2) EM �·Ü)û�o��¯Kº
(3) )ºA^EM�{�Opd·Ü�.¥ëê�Ì�g�"
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2.5 O�Å�{nØ

�!(10©)
âÅù?è�±k�Ø êâ§!��þ�m"§�±�âz�iÎÑy�ª
Ç§�EÑiÎ��`�?�L«"�£�±e¯Kµ
(1)(5©)�½n�iÎ�8ÜC = {ci}§éz�iÎ§Ùá5ci.freL«�Ñyª
Ç£�?1üS¤"y3���E§���`�?�?è§��Ñ�{�g´9
��è"
(2)(5©)�C�ÜÅ@êê��c8�£�?18�z§=ci�g�1, 1, 2, 3, 5, 8,
13, 21¤§�xÑ?èä§¿�ÑdiÎ8Ü��?�âÅù?è(J§¿�Ñí
2�ÜÅ@êê��cn��§?è(J¬XÛº

�!(10©)
yk���êS�{ai}, i = 1, . . . , n§���ÎÒ��§���k���ê"�
£�±e¯Kµ
(1)(2©)�^©£�g�§�O�mE,Ý�O(n log n)��{§¦ÑTê�¥Ú
�����ëYf������Ú"
(2)(3©)��O���48�§�mE,Ý�O(n)��{§5¦ÑTê�¥Ú
�����ëYf������Ú"£J«µ{a1, . . . , aj}�Ú��f�§�o
�{a1, . . . , aj−1}�Ú��f��Ó§�o�¹aj¤
(3)(5©)��O���48�§�mE,Ý�O(n)��{§5¦ÑTê��È�
����ëYf������È"

n!(10©)
(1)(5©)��Op��{¦)�©ã�����¯K§£ã�{g�¿�Ñ�A
�«¿ã"
(2)(5©){ã¦)ã���6¯K�Push-Relabel�{g�§l±eo��¡£
�µ�{Ø%g�§ü�Ä�ö�§�{ª�^�"


