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u = u(x, y, z, t)
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357D>P%('$#. 6!$3I%(7

>69V9:'.Cg357=%(#. 6!PX"YÆ/;9:'. 1>69:/1T=%:>E#B7A9:#&%(#$3?9:7�JLK03?>&K´C09V 6!*7A9:#fT0'. 6!$-0T0T�9�!& ;%(7,+V#$K035708©%()�9:-0#f#$KA "#�+eTN 
9(Qr>69V9:'.Cg357=%(#. f!$+g!$#. E/R\V3?!

u = u(r, t)
\VJLKA E'. 

r
3?!Z#$KA *T�9�!$35#$3?9:7¨FG 6>E#.9:'PX¯½ZKA B%(H5#. E'$7=%(#$35FG d>P%('$#. 6!$3I%(7

7A9:#&%(#$3?9:7A!

r = (x, y, z) = (x1, x2, x3) § ¶�X5¶i«
u = (u, v, w) = (u1, u2, u3) § ¶�XÈÇG«
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∇ = δij êi∂j
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= ê1∂1 + ê2∂2 + ê3∂3 § ¶�X �e«
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ds = (dx, dy, dz)
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u =
∂Ψ

∂y
, v = −∂Ψ

∂x
§ ¶�X5¶P·G«
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Γ =

∮

L
u·dl

=

∫

S
ω ·dS § ¶�XÈÇg¶i«
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dS = n̂ dS
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u = − 8�'&%:C Φ § ¶�XÈÇ�ÇG«
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¶�X
Φ = −C (x2 + y2)ÇgX
Φ = −C (x2 − y2)
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¶�X
Ψ = C (x2 + y2)ÇgX
Ψ = C (x2 − y2)

¾ O  E#.>&K�#$KA B!.#$'. P%(/1H5357A 6!LQ°9:'LT�9�!$35#$35FG 
C
\A%:!LJÁ EH5H�%:![ 6@,-035TN9:#. E7,#$3I%(H�H5357A 6!P\03aQ�T�9�!.!.35)0H? �X


