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Let f(x,y) = e cosy, where a is a constant. Find a function
g(x,y) satisfying
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a: al-formon U =R2\ {(¢,0); t £ 0} as
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a=a(z,y)dr+blz,y)dy := 22 1 42 dm+x2+y2
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P = (rcosf,rsinf) U (r>1,0<80<m),

dy.

cr(t) :== (z1(t), y1(t)) = (cost,sint) (0=t<0),
ca(s) := (z2(s),y2(s)) = (scos@.ssinfl) . (1<s <),
2 Feey) of = o
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/01U62a = /0 a(xl(t), yl(t)) % dt + b(ml(t),yl(t)) % dt)
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e 2~ plans
» o =a(z,y)dz + b ,é;) dy: a 1-form ([
> [ =c(z,y) dmt_/l_‘dy: a 2-form
it v
df(:=d fo dz + f, dy § f = f(z,y): a function
do = (by —ay) dz A dy a=adr+bdy: a 1-form.
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Exercise 1-2; Differential Forms {o 1“%""‘9

01&% = — $ o
The Exterior Product: ?LXQZ A daé - — &\ ‘\d/j,
(1-form) A (1-form) = (2-form); bilinear, skew-symmetric

=0
The Exterior Derivative: o% t@w" %‘l\-/:\d;lﬂ - O

vV d(fa)=df Na+ fda, d(dz) =d(dy) =0
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U=R*\{(t,0); t <0} &

(1) % 00 A
——dy = da =

'S

» U C R2: a simply connected domain

» «: 1-form on U. (d ds = 0)

=
> i]_”. such that df = .
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U=R2\{(t,0); t <0}, P = (rcosf,rsinf)

a = 2_y2d33+ 2x 5 dy
ety e+ y
ai(t) == (z1(t),y1(t)) = (cost,sint) (0=t=0),
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U=R?\{(t,0);t <0}, P=(rcosb, rsm9)

s dr+ A:z*wﬁ» W \—\01'1))0‘ V4o )
e+ y a8 +y e

ca(s) == (mz(s) y2(s)) = (scosb, ssinf) (LEs=r),

o =

/a—/( () 2 ds + (o) o) 2 ).
= { ?/f st df =d
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Ordinary Differential Equations ‘$ Mxﬁ,ﬁ;
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Uniqueness PV'““F‘“ R“

» Regularity on initial conditions and parameters
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T cos wi + 2 sin wt
—Zow Sin wt + Yo COS wi
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dm
= t(1 + z?), z(0) = 0}
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