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1 Review Stokes’ Theorem in the language of chains and di↵erential

forms. Review closed and exact forms.

multivar calculus: Stokes'Thm: {(17×0
).
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2 Write down an exact sequence involving di↵erential forms and exterior

derivatives, and define the (de Rham) cohomology groups H
n
(X).
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3 Show that if X is connected, H
0
(X) = R.
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4 Argue that if Hn(X) = Zk
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5 For n = 1, 2, find the non-trivial element of H
n
(S

n
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6 Find all non-trivial closed but not exact forms on T
2
.
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7 Consider electromagnetism on the Riemann surface of genus g.
Focusing on the vector potential A, determine the number of “pure

gauge” modes that don’t contribute to the magnetic field.

H,(G)=@2g{¥5852200
⇒ Hey-11229

Physical 1)O F i n magnetic field B=dA (notincludin
g

timelike
componenti nA ]

i n magnetostatics, B physical, A i snot...

+

fou
nd

= ed§
¥

+ Aphis + App
1 a n

{closedbutnotexact formsdtAph
ys't 0 from H'(Eg)

numerics: Atop a r e further redundancy than naiveexpectation


