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Let f(x,y) = e* cosy, where a is a constant. Find a function
g(z,y) satisfying

Gz = _fya gy = fx, g(0,0) = 0.
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f(x,y) = e cosy, 9z = —fy Gy = fa, 9(0,0) = 0.
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a: al-formon U = R2\ {(¢,0); t £ 0} as

—y x
a=a(z,y)dr+blz,y)dy := 22 1 42 dx + 72 + 92 dy.

P=(rcosf,rsinf) e U (r>1,0<6 <),

cr(t) :== (z1(t), y1(t)) = (cost,sint) (0=t<0),
ca(s) := (w2(s),y2(s)) = (scos b, ssinb) (1=s=r),
%
o= [ (ot me) e+ bt m(0) et
L ds) =7

[ (o) ao) 2 s+ 1ol ) 2
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» a=a(z,y)dxr + b(z,y)dy: a 1-form
» 3 =c(z,y)dz Ady: a2-form

df == frdx + fydy f = f(x,y): a function
da = (by — ay) dz N dy a=adr+bdy: a 1-form.
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The Exterior Product:
(1-form) A (1-form) = (2-form); bilinear, skew-symmetric

The Exterior Derivative:

d(fa) =df Na+ fdo, d(dz) =d(dy) =0
(f: function, a: 1-form)
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Q@ dx + dy = da =0

:m2+y2 22 + 42

» U C R?: a simply connected domain

» «: 1-form on U.
» da=0
=
» Sf such that df = «.
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U=R2\{(t,0); t <0}, P = (rcosf,rsinf)

a = x2_—i—yy2 dr + = j_ 7 dy
ai(t) :== (z1(t),y1(t)) = (cost,sint) 0=t=0),
o= [ (ctar0mn B2 -+ a0 L)
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U=R2\{(t,0); t <0}, P = (rcosf,rsinf)
—y 0
e2(5) = (22(5),12(9)) = (sc080,55n0) (1< s <),

deQ

/02 o= /1’" (a(xz(s),yz(s)) = ds+ b(w2(s), 12(5)) % ds) _
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P = (z,y) = (rcosf,rsinf)

/ a=0=
c1Uca

= df =«
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%m(t) = f(t,z(t)), x(to) = xo (*)

» Existence
» Uniqueness

» Regularity on initial conditions and parameters
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z(t)\ _ [ zocoswt+ Lsinwt
y(t))  \ —zowsinwt + yo coswt
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= =t +2%),  z(0)=0.
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