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1 Representation of Dj

1. Let us check two cases explicitly:

c3eyp = ey, c3ey = €3, c3e3z = €1,

01€1 = €1, 01€2 = ey, ope3 = ey,
which lead to (from the definition of R;;(g))

Roi(c3) =1, R3s(c3) =1, Ri3(c3) =1,
Ri1(o1) =1, R3s(01) =1, Ry3(01) =1,

while the other components of R;;j(c3) and R;;(o1) are zero. In the form of matrices,
we thus obtain

0 01 100
R(C3) = 1 0 0 5 R(O’l) = 0 0 1
010 010

We can compute the other R(g)’s in the same way.

2. These two bases are related as

1 2 0
S T
(61,62,63) = (e1,e2,e3) [ 5 —5 5z | =(en,ez,e3)N.
1 il i
Vi V6 V2
The inverse of N is computed as
1 1 1
V3 V3 V3
N—l — NT — 2 _ 1 1
R
0 B
Since
9(81,8,83) = (61,82,83)R(9) < g(e1,ez,3)N = (e1,e2,e3)NR(g)

& g(e1, ez, e3) = (61762763)NR(9)NT7
we obtain

R(g)=NR(g)N"  «  R(g)=N"R(g)N.
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Here we evaluate some R(g)’s explicitly:

R T 12
_ G Vi V3 00 1 Vi Ve
Res) = | %5 % & 100 €L 1
’ O A B WP B EVC R CRG
0 B x BTV v
RS T 12
N UG TG T B I T
- V6 V6 V6 V3 V6 V2
I A D
V2 V2 V3 Ve V2
1 0 0
— 0;%_\%37
0 % -3
R B 12
_ V3 V3 3 100 3 Ve
R(o1) = A 00 1 111
' D I P B G
0 B T NI G
N T 1 2
N O G T T I L TS
= | % % % 36 V2
0 L 1 R S
V2 V2 V3 Ve V2
1 0 0
= o1 0 .
0 0 -1

The other R(g)’s are computed in a similar way.

. p\M is unitary representation since (R (g))~' = RW(g) = (RMW(g))t. p? is also
unitary (one can check one by one).

. We can multiply R(l/)(gl) and R(ll)(gg) (91,92 € D3) to get the following table.

| R%(e) | RN (e3) | R (e5h) | RM(04) | R (02) | RN (03) |
RT)(e) 1 1 1 -1 —1 —1
RT)(e3) 1 1 1 —1 —1 —1
RW)(czh) 1 1 ~1 —1 —1
RM)(ay) —1 ~1 —1 1 1
RT) (09) ~1 —1 —1 1 1
RM) (a3) ~1 -1 ~1 1 1

Table 1: Multiplication table for R(1")

From this multiplication table derived in Problem Set No.1, we can see that this p(!")
is a one-dimensional irreducible epresentation of D3 (for example R (¢3) R (o)) =
—1=RM)(03) = RV (c301) etc).



