
Physics 215A – Problem Set #1
due Wednesday Oct. 10, 2007

Read Srednicki 1,2

1. Consider a unitary linear operator U and an antiunitary antilinear operator UA. Verify the multiplication
table:

U UA

U U UA

UA UA U

i.e. the product of two unitary operators is a unitary operator, the product of an antiunitary and unitary
operator is an antiunitary operator, etc.

2. Demonstrate that
(

Λ−1
)µ

ν
= Λ µ

ν

for a boost by vẑ:

Λµ
ν =







γ 0 0 −γv

0 1 0 0
0 0 1 0

−γv 0 0 γ







and for a rotation about the ẑ axis by angle θ:

Λµ
ν =







1 0 0 0
0 cos θ − sin θ 0
0 sin θ cos θ 0
0 0 0 1







An arbitrary Lorentz transformation Λ can be written as the product of an acceleration (boost) A and a
rotation R,

Λ = AR .

Show that an arbitrary Lorentz transformation satisfies
(

Λ−1
)µ

ν
= Λ µ

ν ,

provided that A and R do separately.

3. The algebra of the generators Jµν of the Lorentz group is

[Jµν , Jρσ] = i (ηνρJµσ
− ηµρJνσ

− ηνσJµρ + ηµσJνρ) .

Show that the generators of rotations J i and boosts Ki, defined by

J i =
1

2
ǫijkJjk,

Ki = J0i,

satisfy the commutation relations
[

J i, Jj
]

= iǫijkJk,
[

J i, Kj
]

= iǫijkKk,
[

Ki, Kj
]

= −iǫijkJk.

Note: Srednicki uses the notation Mµν
≡ Jµν for the Lorentz generators.
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