n24- (* We verify Stokes Theorem for the upper hemisphere with
radius R centered at the origin with F(x,y,z)=(xy,x,yz) =)
(» parametrization of surface )
R=1
r = {RSin[ph] Cos[th], RSin[ph] Sin[th], RCos[ph]}
rth=D[r, th]
rph =D[r, ph]
n = Simplify[Cross[rph, rth]]

oute4= 1
ouesl= {Cos[th] Sin[ph], Sin[ph] Sin[th], Cos[ph]}
ouesl= {-Sin[ph] Sin[th], Cos[th] Sin[ph], 0}
oue7= {Cos[ph] Cos[th], Cos[ph] Sin[th], -Sin[ph]}
oups- {Cos[th] Sin[ph]?, Sin[ph]?Sin[th], Cos[ph] Sin[ph]}
ni2g)= (* Flux dintegral =)
F={yx, x,yz}
cF = Curl[F, {x, Yy, z}]
cFOr =cF /. {x->r[[1]],Yy~>r[[2]]1,z~->r[[3]1]}
Simplify[Dot[cFOr, n]]

Integrate[%, {th, 0, 2Pi}]
Integrate[%, {ph, 0, Pi/2}]

outeel- {XY, X,y ZzZ}

ousol= {z, @, 1 -x}

ousi= {Cos[ph], @, 1 -Cos[th] Sin[ph]}
ouzzl= Cos [ph] Sin[ph]

ouzzl= 2 ;t Cos[ph] Sin[ph]

Out[34]= 7T

nas= (*# Parametrization of boundary =)
s = {RCos[t], RSin[t], O}
st =D[s, t]

ouzsl= {Cos[t], Sin[t], O}

ouzel= {-Sin[t], Cos[t], O}



2 | Stokes.nb

nas)= (% Line dintegral =)
FOs=F /. {x>s[[1]], Y—»s[[2]],z~>s[[3]1]}
Dot[FOs, st]
Integrate([%, {t, 0, 2Pi}]

ouel- {Cos[t] Sin[t], Cos[t], O}
oua7- Cos[t]2-Cos[t] Sin[t]?

outf4g]= JT



