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∂(hv)

∂t
+ ∇ · (hvv) + f × k(hv) = −g′h∆h +

~τ

ρ0

+ Ah∇
2(hv)

∂h

∂t
+ ∇(hv) = 0.
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u
v

)

iP³�v��Äldx>{|vuiP³�³ui\Ækqts�{�Ù&qtj¿v¨ln�|iny ∇ =

(

∂/∂x
∂/∂y

)
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mJieØC·&�ÄlnjkÉniny h0
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du

dt
− fv = g′

∂h

∂x
+

τ (x)

ρ0h
+ Ah∆u

dv

dt
+ fu = g′

∂h

∂y
+

τ (y)

ρ0h
+ Ah∆v

∂h

∂t
+

∂(uh)

∂x
+

∂(vh)

∂y
= 0.
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×�qnvuqtjk³¤i&jJÚVj´Ì.~kiemki&³1vwsul%"�iPÅavwqt{|sui&³¤mki Ö qt~k·&iP³¤mk·&su{ÛxnlËj.vuiP³¤³�~ks¤��ló��i&s\×�qt{|suidi	�M{�³ÝvwiPj¿v�mki&Êk~k{|³ï åtåMÐt�T×�qt~k³1jki-ÊTqt³u³�·Pmkqnjk³\ÊVln³�ÅPiP³\mJqtjkjk·&iP³PyK��i&³1mkqtjJjk·Pi&³\~Jvw{|��{�³ul Ö �|iP³/ÊVlns���i7ØCq>mkäP�|idj¡ºæ·av¨lnj¿v\ÊVlË³

vwsuln{|vu·Pi&³
"�~k³�Ì.~½ºñ¸ÜÅPi&³¹mVlËvuiP³&�Þ�Í�/iP³Ýv¹ÊTqt³�³u{ Ö ��i�mki�s�·PÅ&~kÊK·&sui&s¹��i&³�mkqtjkjk·&iP³óØCln{|³eÅPiP��lÜjJiPÅPi&³u³�{|vwi�~kj
Êks�·a��vuswln{Ûvwi&ØCi&j.v
ÊTqt~ks
��i&³Cmkqnjkjk·Pi&³ómkibxtiPj¿vÇiav¹m¡ºñln�Ûvw{|ØC·avwsu{|iÇÌ.~k{�j¡ºñlÜÊVln³¹i&jkÅPqnsui�·avw·�su·ÈlË��{�³�·bln~
��}r�¨�

�



.0/2143 Ð1g65�7M aÀ1§Tý� ¨ª�¥> d¥>¦¶�V�98¨ ¨ª\��À
���> ¨ª�¥n��ªÍ§V¦¶�V�;:Pý� ¨ªPâ?��À
���> ¨ª�¥> �¯� aÀ1§<8a���n¯<°M�w d¥> =:P�a��ý�ýÛ�n�¡¬¨ �¥> �ýÛ�
§J�n�(¯±�­ e¦"¬¨¬a�<¥> a�V¯­�ný� d¥> dýÛ�
�Ü a�
>7¦¶���w �¬¨¦¶�a�w ¨ªÍ§V¦¶�T¥¿�n�V¯Þ�n°@?!?*A(°>��ý�ý� a¯�ú!B!B�C-DECó©V a°>�w 'FG�¿�n°E¬¨©V IHÇ a¯$D
ú¿ü�©V a°>�w 'F�¥n�¨¦¶��¯Í IHnû
J X ÷&Y7c �Ç�ù]�[�Yr�¤Y7^a÷H�/c��C^Pf5Y��d�

Ðt�rî/·PÅ&~kÊK·&swlËvu{�qtj¹mkiP³�mJqtjkjk·&iP³�ØClnjkÌ.~Vlnj¿vuiP³�ÊTqt~ksÞÊKqt~Mxtqt{|sÞÎ<ln{|suirØ¹lns�Å¨ÆkiPsÞ��irØCq>mkä&��i�ln~óØ
qt{�jk³
"�~k³�Ì.~½ºæi&jçÐ"ÒnÒtÔJ�ï �r�òsu·(��vuswln{ÛvwiPØ
iPj¿vÃmki&³ÞmJqtjkjk·&iP³6ÊKqt~JsòÅPqtØ
ÊKi&jk³ui&sÞ�±ºæi	�¡iavÃmkiP³6mk{ÛxtiPs�³6lns�vui&Î<lnÅavw³P�LKrjCmJiP³Þlns�vui&Î<lnÅav
{|ØCÊTqts�vwlnj¿v�i&³�vrÅPi&��~k{K��{|·¤¸e�Äl-sulnÊk{|mki1xËlnsu{�lËvw{|qtjCvuiPØ
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in� é j�lË~kswln{Ûvrln{�jJ³u{ �


















































































du

dt
− fv = g′

∂h

∂x
+

τ (x)

ρ0h
+ Ah∆u

dv

dt
+ fu = g′

∂h

∂y
+

τ (y)

ρ0h
+ Ah∆v

∂h

∂t
+

∂(uh)

∂x
+

∂(vh)

∂y
= λ[ξd − ξm]

∂T

∂t
+ v · ∇T = A sin(ωt) + B cos(ωt)

�<Ó¿²

q�� A i&v B ³�iPswlË{�iPj¿v�mkiP³ÞÅPqtjk³Ýv¨lnj¿vuiP³êÌ.~k{TÊKqt~JsuswlË{�iPj¿v$&&vws�i1i&³�vw{|ØC·&iP³Þ��qts�³Þm½º ~kjki1Êksuq>ÅP·&mk~ksui�mkiØ
{�jk{|ØC{|³wlËvu{�qtjblnmJ·PÌ.~VlËvuiCl¶ÚVjAmJiesu·PmJ~k{�s�ie��iP³\qn³uÅP{|����lËvw{|qtjk³1mJie�Äl¹vwi&ØCÊT·PsulËvw~Jsuiemki Ö s�{�����lnjkÅ&iny
iav ω i&³�v��Äl-ÎÏsu·&Ì.~kiPjkÅ&i-Å&qtsus�iP³uÊTqtjkmklnj¿v1¸e~kjJidÊT·Ps�{�q>mki¤mki ï Ó�Æki&~ksui&³P�
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