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~~~���©©©���§§§!!!   ���©©©���§§§

•�©�§: ¹k��¼ê��ê½ �ê��§

•~�©�§: ��¼ê´��¼ê��©�§

• �©�§: ��¼ê´õ�¼ê�ÑyéØÓgCþ �ê
��©�§

•~: (1) ∂u(x,t)
∂t = A(t)u(x, t);

(2) du
dx + xu2 + 3x = sin x;

(3) Laplace�§ ∆u :=
∑n

i=1
∂2u
∂x2

i
= 0;

(4)9D��§ ∂u
∂t − ∆u = 0;

(5)ÅÄ�§ ∂2u
∂t2 − ∆u = 0;

(6) Monge-Ampére�§ det(D2u) = f (x), x =
(x1, x2, · · · , xn).

•5¿: ��¼ê�±´�þ��,�§��±´Ø���.
~: �íÄåÆ�§|(�Ø ��Euler�§|) ¹kÊ��
�¼ê(íØ,íN�Ý,íN�Ý),Ê��§(�þÅð,UþÅ
ð,ÄþÅð),z���¼êþ�6uo�gCþ(�m,n��
m�I).
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���ØØØ   ������Euler���§§§|||!!!Navier)))Stokes���§§§|||

•�Ø ��Euler�§|

∂tρ + ∂x(ρu) + ∂y(ρv) + ∂z(ρw) = 0,

∂t(ρu) + ∂x(ρu2 + p) + ∂y(ρuv) + ∂z(ρuw) = 0,

∂t(ρv) + ∂x(ρuv) + ∂y(ρv2 + p) + ∂z(ρvw) = 0,

∂t(ρw) + ∂x(ρuw) + ∂y(ρvw) + ∂z(ρw2 + p) = 0,
∂t(ρE) + ∂x(ρEu) + ∂y(ρEv) + ∂z(ρEw) = 0.

E =
(u2 + v2 + w2)

2
+

γ

γ − 1
· p

ρ
, γ > 1.

•Ø�Ø Navier)Stokes�§|

∂xu + ∂yv + ∂zw = 0,
∂tu + u∂xu + v∂yu + w∂zu + ∂xp = ν∆u,
∂tv + u∂xv + v∂yv + w∂zv + ∂yp = ν∆v,
∂tw + u∂xw + v∂yw + w∂zw + ∂zp = ν∆w,
ν > 0L�6N�Ê5.
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   ���©©©���§§§���555(1)XXX{{{êêêÆÆÆ

•E©Û
~: Cauchy-Riemann�§|
E¼êw = u(x, y) + iv(x, y)'uz = x + iy´�X¼ê§eÙ
¢Üu�JÜv÷v

∂xu− ∂yv = 0,
∂xv + ∂yu = 0.

5: ý�.�§(�L: Laplace�§)

•AÛ©Û
~: Riemann6/þ�Ricci6�§

∂tgij = −2Rij

^5)ûn�6/�ÿÀ©a(Poincaréß�)
5: �Ô.�§|(�L:9D��§)
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   ���©©©���§§§���555(2)ÔÔÔnnnÆÆÆ���åååÆÆÆ

•nØÔn
~: EinsteinÚå|�§

Rij −
1

2
Rgij = 8πκTij

�»�å�üz: (X�/¤,çÉ��35· · ·
5: V.�§|(�L:ÅÄ�§)

•þfåÆ
~: �5Schrödinger�§

i∂tu− ∆u + V (x)u = 0

��f¥>f�$Ä;��5Schrödinger�§

i∂tu− ∆u + V (x)|u|p−1u = 0

-1

5: ùpu´Eê�¼ê. �5Schrödinger�§´oaÄ��§
��.

•6NåÆ
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   ���©©©���§§§���555(3))))ÔÔÔÆÆÆ!!!²²²LLLÆÆÆ!!!ããã���???nnn· · ·
•)ÔÆ
~:  ²D��FitzHugh–Nagumo�§|

∂tu = ∂xxu + u(1 − u)(u− a) − w,
∂tw = bu− γw.

•7KÆ!VÇØ
~: Kolmogorov���Ô.�§(x ∈ R, s < t)

−∂sf = a(s, x)∂xf +
1

2
b2(s, x)∂xxf

Kolmogorov���Ô.�§(y ∈ R, t > s)

∂tf = −∂y(a(t, y)f ) +
1

2
∂yy(b

2(t, y)f )

•ã�?n
~: ¥�Ç°Ä�§

∂tu = C|Du|curv(u)

¦)ÙÐ�¯K(u(0, x) = u0(x))^5d�ã�u0(x)����
ß�ã�u(t, x).
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   ���©©©���§§§���AAA^̂̂

·�±6NåÆ�§|�~50� �©�§é<�@£g,!
UEg,�ã�d�.

•��o�¿äk4�»�åº
5¿*	XeÀªµïÓÔ´��ºN��íº

�¿�»��AÀª Mach-ÅÀª
êÆnØ:-Å9Ù��y�
�{ü��.µBurgers�§

ut +
1

2
(u2)x = 0

•XÛ�O�1ìº
DÚ�{µ�O→Á�→¢�→?��O→Á�· · ·
":: ¤�!¤a!N´Ñy¯�
y��{µïáêÆ�.( �©�§)→ê�O���[��
�O�`z→Á�→¢�→?��O→Á�· · ·
`:: ¤�$!��5p. ã¡

���


êêê���OOO������������555ÚÚÚppp���555§§§777LLLééé���'''   ���©©©���§§§���
êêêÆÆÆnnnØØØkkk������\\\���nnn))).
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   ���©©©���§§§ÆÆÆ������AAA:::

•rN¤ïÄ��§�k�µ, ØïÄ<�?E��§. Ì�ï
Ä5uêÆÔn�Æ���§,±9�ïÄù
�§¤I�
��
nØóä

•vkÚ��nØNX,�k®�y²¹k¤���@g��{

•Æ�nÜ5r,;�(Ü�©AÛ!E©Û!¢©Û!�¼©
Û!NÚ©Û!��5©Û�Ù¦Æ�§AO´Ã���m
��£(é'~�©�§��5�ê)

•Æ�A^¡2. éõ��ØÓ�¯KéAX�Ó� �©�§
~: Monge-Ampére�§

det(D2u) = f (x)

(1)�½GaussÇ¡3R3¥i\¯K;
(2)��Ø¥�`z�$¯K
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   ���©©©���§§§ÆÆÆ���ïïïÄÄÄ���ooo¯̄̄KKKººº

•ÄÄÄ���¯̄̄KKK)))>>>���¯̄̄KKK���···½½½555µµµ´́́ÄÄÄkkk)))ººº)))´́́ÄÄÄ������ººº
)))'''uuu���§§§///ªªª999«««���///GGG!!!>>>���^̂̂���������������666ÄÄÄ´́́ÄÄÄ
½½½ººº

~: �Ω´Rn¥�«�, ∂Ω´Ù>., f, g�®�¼ê. Xe¯
K¡�Poisson�§�Dirichlet¯K:{

∆u = f 3 ΩS,

u = g 3 ∂Ωþ.

•Ù¦¯K
~: (1))��K5 ()´Äk�Ð�1w5?)

(2))�ìC/� (��m�)´Äk4�?)
(3)Ø·½¯K��Kz
(4))�½5ïÄ ()�ã�½Y²8´ÄkAO�5�?)
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~~~^̂̂ïïïÄÄÄ���{{{

•éÑ�§)�wªL�ª
•Ïé�§�k¿Â�A)
•NÚ©Û�{(©lCþ{!FourierC�{)

•V.�§�A��{(z�~�©�§¯K)

•k��O�;5�{(%C)
(1)UþÈ©(�§ü>¦·�¼ê�©ÜÈ©, |^eZØ�
ª��'u)�,
Ø�ª)
(2)4��n(�E9Ï¼ê�)'�)
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êêêÆÆÆÔÔÔnnn���§§§���§§§´́́   ���©©©���§§§ÆÆÆ������\\\���

3êÆÔn�§�§¥§�0�'uLaplace�§!9D��§!
ÅÄ�§ùna�{ü����5�§�äkÔn¿Â��
>
�¯K�J{9Ù·½5"é�����5�§9��5�§�
ïÄ§I�3dÄ:þk�õ¢C¼ê��¼©Û��£§ò3
�p?��Y�§¥0�"

•êÆï�µ�§��Ñ
•ÅÄ�§
•9D��§
• Laplace�§

•�¯K�J{9Ù·½5
•~�){!g�
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êêêÆÆÆÔÔÔnnn���§§§���§§§���ÆÆÆSSS���:::

•XÛïáÜn� �©�§�.
•Ýºna�§�Ä�5�,~�>�¯K�J{9Ù·½5

•ÐÚÝºþ!0��~^ïÄ�{
•U^ �©�§�nØ©Û(J5@£!)º�'Ôny�
•9�ESêÆ©Û¥õ��È©9Fourier?êÜ©�£¶Ï
Léên�§�ÆSO?é�¼©Û�Ù¦Æ��n)

•5é�'O�êÆÚêÆ^��ÆS
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555¿¿¿¯̄̄���

•Ï¥�Á (0.2)

•²���9Ly (0.2)

•Ï"�Á (0.6)

•�§�� http://math.ecnu.edu.cn/ hryuan/upde2009/upde2009.htm

•�¦�m/:±��6:)8:,êÆ¢216�ú¿

•Ï�P�xW
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