10.

Physics 4674/5674 — Problem set 5

4674 & 5674:

. C28

. On an n-dimensional manifold, what can you say about any (n + 1)-form?

Let f, g be smooth functions on R?. Show that

_ of Oof 1 2
df Ndg = det[alg aﬂ}dx A dx

Determine w A - -+ Aw (n factors), where w is given by

w = de' Ndz? + dd Ndxt + -+ d2?U A de?

. Show that the two-form w,, dx* A dz” is closed if and only if

0wy — Oywyy + Ouw,, = 0
for all u, v, p.

Show that the form
1

n
(=) atdat A Adat T AdaP T A A da”
”

p=1

w =

is closed, where

r? = z:(alz“)2

I

Show that
v.v, - v,v, =9,V, —09,V,

for V torsion-free.

C3.3
C3.5

5674 only: (Lie derivatives problems, see appendix B)

Show that, for a tensor field T" and vector fields X, Y,



ﬁaXeryT = aﬁxT + bﬁyT

(a, b constants)

(b)
Lx (LyT) — Ly (LxT) = LixyT
11. Show that for vector fields X, Y, Z,
LxLyZ + LyLzX + LZLxY =0
12. Show that for vector fields X, Y and f a function,

LixY = fLxY — (Yf)X

13. Show that if w is a p-form,
EX(dw) = d(ﬁxw)



