
Universität Bielefeld Symmetrien in der Physik Prof. Dr. Jürgen Schnack
Fakultät für Physik WS 2014/2015 jschnack@uni-bielefeld.de

Problem sheet 7

7.1 The group SU(2)

We consider the group SU(2) which consists of the unitary 2× 2–matrices with determi-
nant 1.

a. Is SU(2) abelian?

b. Show that H = {1∼,−1∼} is the center of SU(2).

c. The elements of SU(2) are 2× 2–matrices which are unitary and have determinant
1, which should reduce the options to express them in terms of real numbers. Show
that three real parameters suffice.

It might be advantageous to solve c first.

7.2 The group Z6

We consider the group Z6 that consists of the integer numbers {0, 1, 2, 3, 4, 5} and the
addition modulo 6.

a. Show that Z6 is cyclic and abelian.

b. Show that N1 = {0, 3} and N2 = {0, 2, 4} are subgroups as well as normal subgroups.

c. N1 is isomorphic to Z2 and N2 isomorphic to Z3. Determine the respective mappings.

d. Determine the cosets of N1. What is the related quotient group (or factor group)?
Show that the quotient group is isomorphic to Z3, i.e. we have Z6/Z2

∼= Z3.

7.3 Construction of a finite group

Practice your German with the following text from Lang & Pucker, Mathematische Me-
thoden in der Physik and program the respective Mathematica script. Create the group
table. Find subgroups.
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