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div X dV
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XNdS = [[[g pdivXaV
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® Gauss: [[,5 ) X-NAS = [[[g , divXaV

® TVM: [f/g.(p) dledV = div X(q) vol(B.(p))

® juntando: div X(q) = wra-z [ /os. (o) X-N dS
@ pasando al limite:
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@ p punto cualquiera X campo diferenciable cerca de p
® Gauss: [[,5 ) X-NAS = [[[g , divXaV

e TVM: ffst(p)dledV: div X( )voI(B (p))

® juntando: div X(q) = wra-z [ /os. (o) X-N dS
@ pasando al limite:

div X(p) = 5“_% voIB 7 //655(p X.NdS J
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e div X(p) > 0 = p fuente
e flujo de X se alejade p

e div X(p) < 0 = p pozo

@ flujo de X se acercaap
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si div X = 0 en R® — campo sin divergencia

= [[3X.NdS = 0 VS superficie cerrada

<« también vale

la cantidad de fluido que entra en cualquier superficie
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@ S tetraedro de vértices
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o X=0Bx+y+2zx2+2y+6? e +y2+4z2)
@ S tetraedro de vértices
e (1,0,0), (0,1,0), (0,0,1), (0,0,0)
e calcular [[s X.NdS
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e divX=3+2+4=9
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o = [[o,s X.-NdS = [[[,divXdV
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@ observemos que S no es cerrada

@ para aplicar Gauss, hay que cerrar la superficie
@ por ejemplo con unatapa T C {z = }}

o = [[o,s X.-NdS = [[[,divXdV
edivX=2-1-1=0

= [[(X.NdS=—[[;X.NdS
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@ parametricemos T
@ T={2x°+8y°+22<1}n{z=1}
o T={2x2+8<2 z=1}

o T={5x*+%y2<1,2z=1}
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@ parametricemos T

o T={2x2+8y2+22<1}n{z=1}}
o T={2x*+82<3 z=1}
o T={5x2 +32y2<1 =1
Y8 cos 6

re
r~3 sing conr < (0,1),0 < (0,2n)
]
3

N —

X
*Y V="V
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o b, = (?cos@,\\ﬁsmg 0)
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@ Oy =(—r
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o b, = (&cosﬁ,\ﬁsm@O)
@ &y = (—r gcose r\}écos@ 0)

i j k
@ O, ADy = %cose \/%sine 0
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@ calculemos A(T)
o b, = (\[0039 3 sing ,0)

V8 V32
—(_r¥3 V3
o Oy =( \/gcose rﬁcose 0)
i i k
V3 VB g
@ O, APy = \/gcose \/@sme 0
—r%sine r\/%cose 0

@ &, APy =(0,0,3r)
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@ A(T)= 16 0 defo rar
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° A(T) = ffDH¢,/\¢eHdrd0

0 AT) =2 0 defo rar

o AT)= 3nr?|]

@ A(T) = %7‘(’

o [[XNdS=-1AT)=-3n
o [[(X.NdS=—[[;XNdS
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° A(T) = ffDH¢,/\¢eHdrd0

@ A(T)= 16 0 defo rar

o A(T) = Zxr?|]

° A(T)—%?T

o [[XNdS=-1A(T)=-5n

o [[(XNdS=—[[;XNdS=Sn
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Gauss no se cumple
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@ X = —c; campo gravitacional
@ 0B.(0) esfera que encierra el origen

// )?.NdS;é/// div X dV
855(0) 5(0)
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@ por otro lado:

° [fss. (O)X NdS=-c[[s %;
° = —cffss—4 ds
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e divX =0enR3\ {0}

o = ffst(o)div)?dV: 0

@ por otro lado:

° [fss. (O)X NdS=-c[[s %;

=—c[ls% : dS

o
° = —5A(09B-(0))
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e divX =0enR3\ {0}

® = [[[5.(0)divXaV =0

@ por otro lado:

® [fyp ) X-NdS=—c[[s5LdS
=—c[[s ; das

—%A(0B:(0))

fog.0) X-NdS = —4cr #0
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