
Andreas Braun Geometry of Mathematical Physics III, problems week 2

4. Show using index notation that

a) (A+B)T = AT +BT

b) (AB)T = BTAT

c) tr(cA) = c tr(A)
d) tr(AB) = tr(BA)
e) trAT = trA

f) tr(A+B) = trA+ trB

g) (Av) · (Bw) = v (ATB) w

h) detA† = detA
i) det cA = cn detA

where A and B are complex n × n matrices, v and w are vectors with n
components, and c is a number.

5. For a general k × k matrix M show that

a) det eM = etrM .
b) Use this to conclude that for g = eM we have log det g = tr log g . Here

the log of a matrix is defined as the inverse function of the exponential.

6. Show that the Pauli matrices

σ1 =
(

0 1
1 0

)
, σ2 =

(
0 −i
i 0

)
, σ3 =

(
1 0
0 −1

)
(0.1)

satisfy
[σi, σj] = 2iεijkσk . (0.2)

Here are some things to ponder:

1. What is the group SU(2), what might SU(n) be like?
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