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134 6 ~ x : A Æ 44 6z D(H4) 8�*�[20]; ��j:��;X Taft .58�*�[21] ; Hamraoui :�l4XE3hy� SLd 8�*�[22]; �`Q:�?~XGkI� D5 8�*�[23]::.C���*� r(Sn) 8�/���q#q, �� Marin <$C��8�*�-�~
hook u�="�*, � (n− 1)-RR
�*8N
>"�8[24]. 2 n > 5 %, �*� r(Sn)8[EEy�&�S. E�<, r(S5) 8E5Q 2, Yh�C~#iyA*9Dd.
VH���b�℄�OU�: = 2", Yh1
(�X
V>|8�
��xÆK.= 3 ", Yh' S5 8E2Æ�$H, �;$ S5 8>��="�*8+V
O%e(, 'F64 S5 8/q�="�*8ie(. = 4 ", P�= 3 "8 S5 >��="�*8+V
O%
, Yh+��CD S5 �8�*� r(S5)�~�Y#iyA, /�G�~�{8�*dt�, C���8 fusion �~&����;b. 1
, Yh64 r(S5) 8�℄�o"��l`(�). ~&, Yh6m~/T�Q Klein 7�5�. C� S5 '�K5� Q �8�*.5 rQ(S5), Yh�;~	I|�:�8�R�*, 'FM3$ rQ(S5) 8}℄Cr
�i:�. V{, �*� r(S5) 8wZ(� Casimir 5�R
=6.

§2 �^��l� 2.1 � G 8�*� r(G) -5� Z-� {[Vi] | 1 6 i 6 s}, �Ix I�b(>
�8tZ���: C G 8�	T℄T�* [M ] x [N ],

[M ] + [N ] = [M ⊕N ], [M ][N ] = [M ⊗N ],/N {Vi | 1 6 i 6 s} -� G 8|�:�8�="T�*O	�, F [M ] .� G 8�	�fRT�* M C�8KiI. bk��i�8�="TE2Æ χi .� r(G) 8��
[Vi], 1 6 i 6 s.�{ 2.1  {(ρi, Vi)|i = 1, · · · , s} Q�f� G 8�℄|�:�8�="T�*O	�, � Vi ⊗ Vj

∼=
s
⊕

k=1

nk
ijVk, ∀1 6 i, j 6 s, - G 8�="T�*8+V
:xO%, )

nk
ij =

1

|G|

s
∑

t=1

|Ct|χitχjtχkt, ∀1 6 i, j, k 6 s, (2.1)~C Ct �*� G 8g\I, F χij -A8TE2Æ�'T? (i, j) 8;.l��f��*8E2ÆKd, =k�V [25].

§3 S5 key�d�~q�C�� S58|�:��="T�*O	��D: {K�* (ρ1, V1)xSv�* (ρ2 , V2),R
�* (ρ3, V3) x~L? (ρ4, V4), C��O (22, 1) 8�="�* (ρ5, V5) x~L?
(ρ6, V6), ��P�8aR hook �* (ρ7, V7). 
%, S5 ��bTE2Æ�.
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H
H
H
H
H
HH

IrrCS5

C (1)

1

(12)

10

(123)

20

(12)(34)

15

(123)(45)

20

(1234)

30

(12345)

24

χ1 1 1 1 1 1 1 1

χ2 1 −1 1 1 −1 −1 1

χ3 4 2 1 0 −1 0 −1

χ4 4 −2 1 0 1 0 −1

χ5 5 1 −1 1 1 −1 0

χ6 5 −1 −1 1 −1 1 0

χ7 6 0 0 −2 0 0 1T℄�R�="�* V1, V2 8i-d
=88. bk1
;b7R�="�* V3, V48i.l{ 3.1 S5 8T℄7R�="�* V3, V4 8ie(�b:

V ⊗n
3 =

(−1)n · 5 + 5 + 5 · 2n−1 + (−1)n · 6 + 4n−1

30
V1

⊕
(−1)n−1 · 5 + 5− 5 · 2n−1 + (−1)n · 6 + 4n−1

30
V2

⊕
(−1)n−1 · 5 + 5 + 5 · 2n + (−1)n+1 · 6 + 4n

30
V3

⊕
(−1)n · 5 + 5− 5 · 2n + (−1)n+1 · 6 + 4n

30
V4

⊕
(−1)n − 1 + 2n−1 + 4n−1

6
V5 ⊕

(−1)n−1 − 1− 2n−1 + 4n−1

6
V6

⊕
(−1)n + 4n−1

5
V7,

V ⊗n
4 =

(−5) · (−2)n−1 + 10 + (−1)n · 6 + 4n−1

30
V1 ⊕

5 · (−2)n−1 + (−1)n · 6 + 4n−1

30
V2

⊕
5 · (−2)n + (−1)n+1 · 6 + 4n

30
V3 ⊕

10 · (−2)n−1 + 10 + (−1)n+1 · 6 + 4n

30
V4

⊕
4n−1 − (−2)n−1

6
V5 ⊕

(−2)n−1 − 2 + 4n−1

6
V6 ⊕

(−1)n + 4n−1

5
V7.� � S5 8E2Æ�s^.�e( (2.1) +w�;, =6
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
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
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
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

V1 ⊗ Vi
∼= Vi ⊗ V1

∼= Vi, i = 1, · · · , 7,

V2 ⊗ V2
∼= V1,

V2 ⊗ V3
∼= V3 ⊗ V2

∼= V4,

V2 ⊗ V4
∼= V4 ⊗ V2

∼= V3,

V2 ⊗ V5
∼= V5 ⊗ V2

∼= V6,

V2 ⊗ V6
∼= V6 ⊗ V2

∼= V5,

V2 ⊗ V7
∼= V7 ⊗ V2

∼= V7.



136 6 ~ x : A Æ 44 6 V3 ⊗ V3
∼= n1

33V1 ⊕ n2
33V2 ⊕ n3

33V3 ⊕ n4
33V4 ⊕ n5

33V5 ⊕ n6
33V6 ⊕ n7

33V7, )� n1
33 = n3

33 =

n5
33 = n7

33 = 1, n2
33 = n4

33 = n6
33 = 0. �6 V3 ⊗ V3

∼= V1 ⊕ V3 ⊕ V5 ⊕ V7, KK=6






















V3 ⊗ V4
∼= V2 ⊕ V4 ⊕ V6 ⊕ V7,

V3 ⊗ V5
∼= V3 ⊕ V5 ⊕ V6 ⊕ V7,

V3 ⊗ V6
∼= V4 ⊕ V5 ⊕ V6 ⊕ V7,

V3 ⊗ V7
∼= V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7.bk�; S5 8GR�="�* V3 8ie(.  

V ⊗n
3

∼= anV1 ⊕ bnV2 ⊕ cnV3 ⊕ dnV4 ⊕ enV5 ⊕ fnV6 ⊕ gnV7.
Q
V ⊗n
3

∼= V
⊗(n−1)
3 ⊗ V3

∼= an−1(V1 ⊗ V3)⊕ bn−1(V2 ⊗ V3)⊕ cn−1(V3 ⊗ V3)⊕ dn−1(V4 ⊗ V3)

⊕ en−1(V5 ⊗ V3)⊕ fn−1(V6 ⊗ V3)⊕ gn−1(V7 ⊗ V3)

∼= an−1V3 ⊕ bn−1V4 ⊕ cn−1(V1 ⊕ V3 ⊕ V5 ⊕ V7)⊕ dn−1(V2 ⊕ V4 ⊕ V6 ⊕ V7)

⊕ en−1(V3 ⊕ V5 ⊕ V6 ⊕ V7)⊕ fn−1(V4 ⊕ V5 ⊕ V6 ⊕ V7)⊕ gn−1(V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7),)�

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
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




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

























an = cn−1,

bn = dn−1,

cn = an−1 + cn−1 + en−1 + gn−1,

dn = bn−1 + dn−1 + fn−1 + gn−1,

en = cn−1 + en−1 + fn−1 + gn−1,

fn = dn−1 + en−1 + fn−1 + gn−1,

gn = cn−1 + dn−1 + en−1 + fn−1 + gn−1.

(3.1)

F (3.1) (:��
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
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

an

bn

cn

dn

en

fn

gn
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


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
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
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

















0 0 1 0 0 0 0

0 0 0 1 0 0 0

1 0 1 0 1 0 1

0 1 0 1 0 1 1

0 0 1 0 1 1 1

0 0 0 1 1 1 1

0 0 1 1 1 1 1












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




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









an−1

bn−1

cn−1

dn−1

en−1

fn−1

gn−1
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

























,

� Tn = ATn−1. Jr?.6 Tn = An−1T1, )� an, bn, cn, dn, en, fn, gn 8Jme( (�nV Tn) *|� A 8 n− 1 &i.K	421 A Q�*� r(S5) C [V3] 'ÆO�b8W X�21, A-C�21�E2Em(Q λ2(λ+ 1)2(λ− 1)(λ− 2)(λ− 4), �}℄E2;O�Q 0, 0,−1,−1, 1, 2, 4.
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(i) C� λ1 = λ2 = 0, i�8E2nVQ
(

0 −1 0 0 −1 0 1
)T

,
(

1 −1 0 0 −1 1 0
)T

,

(ii) C� λ3 = λ4 = −1, i�8E2nVQ
(

−1 1 1 −1 −1 1 0
)T

,
(

1 1 −1 −1 0 0 1
)T

,

(iii) C� λ5 = 1, i�8E2nVQ (

−1 −1 −1 −1 1 1 0
)T

,

(iv) C� λ6 = 2, i�8E2nVQ (

−1 1 −2 2 −1 1 0
)T

,

(v) C� λ7 = 4, i�8E2nVQ (

1 1 4 4 5 5 6
)T

,)('=v21 P , '6 P−1AP = Λ QC�21, ~C
P =





























0 1 −1 1 −1 −1 1

−1 −1 1 1 −1 1 1

0 0 1 −1 −1 −2 4

0 0 −1 −1 −1 2 4

−1 −1 −1 0 1 −1 5

0 1 1 0 1 1 5

1 0 0 1 0 0 6





























, Λ =





























0

0

−1

−1

1

2

4





























.

Jr�;, =64,

P−1 =







































− 1
4 − 1

4 0 0 − 1
4 − 1

4
1
2

3
8 − 1

8 0 0 − 1
8

3
8 − 1

4

− 1
6

1
6

1
6 − 1

6 − 1
6

1
6 0

1
5

1
5 − 1

5 − 1
5 0 0 1

5

− 1
6 − 1

6 − 1
6 − 1

6
1
6

1
6 0

− 1
12

1
12 − 1

6
1
6 − 1

12
1
12 0

1
120

1
120

1
30

1
30

1
24

1
24

1
20
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












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

,

 An−1 = (aij)n×n, )� An−1 = PΛn−1P−1. Q�;nV Tn, K	4
T1 =

(

0 0 1 0 0 0 0
)T

,k=|`$ a13, a23, a33, a43, a53, a63, a73 8;�=:

a13 =
(−1)n · 5 + 5 + 5 · 2n−1 + (−1)n · 6 + 4n−1

30
,

a23 =
(−1)n−1 · 5 + 5− 5 · 2n−1 + (−1)n · 6 + 4n−1

30
,

a33 =
(−1)n−1 · 5 + 5 + 5 · 2n + (−1)n+1 · 6 + 4n

30
,
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a43 =

(−1)n · 5 + 5− 5 · 2n + (−1)n+1 · 6 + 4n

30
,

a53 =
(−1)n − 1 + 2n−1 + 4n−1

6
,

a63 =
(−1)n−1 − 1− 2n−1 + 4n−1

6
,

a73 =
(−1)n + 4n−1

5
.�%=6��K>48 V3 8ie(.C� V4 8ie(, 
Q
V2 ⊗ V3

∼= V4,k
V ⊗n
4

∼= V ⊗n
3 ⊗ V ⊗n

2 .�2 n Qz5%,

V ⊗n
4

∼= V ⊗n
3 ;2 n Q�5%,

V ⊗n
4

∼= V ⊗n
3 ⊗ V2,'FJr V3 8ie(=i�64 V4 8ie(.KK, Yh=��};b$b8\R�="�* V5, V6 xaR�="�* V7.l{ 3.2 S5 8T℄\R�="�* V5, V6, ��aR�="�* V7 8ie(�b:

V ⊗n
5 =

(−1)n · 10 + 9 + 5n−1

24
V1 ⊕

(−1)n+1 · 2− 3 + 5n−1

24
V2 ⊕

(−1)n + 5n−1

6
V3

⊕
(−1)n + 5n−1

6
V4 ⊕

(−1)n−1 · 10 + 9 + 5n

24
V5

⊕
(−1)n · 2− 3 + 5n

24
V6 ⊕

5n−1 − 1

4
V7,

V ⊗n
6 =

(−1)n · 10 + 9 + 5n−1

24
V1 ⊕

(−1)n+1 · 2− 3 + 5n−1

24
V2 ⊕

(−1)n + 5n−1

6
V3

⊕
(−1)n + 5n−1

6
V4 ⊕

(−1)n · 2− 3 + 5n

24
V5

⊕
(−1)n−1 · 10 + 9 + 5n

24
V6 ⊕

5n−1 − 1

4
V7,

V ⊗n
7 =

4− 5 · (−2)n−1 + 6n−1

20
V1 ⊕

4− 5 · (−2)n−1 + 6n−1

20
V2

⊕
6n−1 − 1

5
V3 ⊕

6n−1 − 1

5
V4

⊕
6n−1 − (−2)n−1

4
V5 ⊕

6n−1 − (−2)n−1

4
V6 ⊕

4− 5 · (−2)n + 6n

20
V7.
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









































































V4 ⊗ V5
∼= V3 ⊗ V6,

V4 ⊗ V6
∼= V3 ⊗ V5,

V4 ⊗ V7
∼= V3 ⊗ V7,

V5 ⊗ V5
∼= V1 ⊕ V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7,

V5 ⊗ V6
∼= V2 ⊕ V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7,

V5 ⊗ V7
∼= V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ 2V7,

V6 ⊗ V6
∼= V5 ⊗ V5,

V6 ⊗ V7
∼= V5 ⊗ V7,

V7 ⊗ V7
∼= V1 ⊕ V2 ⊕ V3 ⊕ V4 ⊕ 2V5 ⊕ 2V6 ⊕ V7.!bF86m��K 3.1 86mMII8.

§4 S5 kd�uv����� 4.1 C�� S5 8�*� r(S5) ��b"��l`(�):

r(S5) ∼=Z[x1, x2, x3, x4, x5, x6, x7]/(y0, y1, y2, y3, y4y5, y6, y7, y8, y9, y10, y11, y12,

y13, y14, y15, y16, y17, y18, y19, y20, y21),~C y0 = x1 − 1, y1 = x2
2 − 1, y2 = x2x3 − x4, y3 = x2x4 − x3, y4 = x2x5 − x6, y5 =

x2x6 − x5, y6 = x2x7 − x7, y7 = x2
3 − x3 − x5 − x7 − 1, y8 = x3x4 − x2 − x4 − x6 − x7, y9 =

x3x5−x3−x5−x6−x7, y10 = x3x6−x4−x5−x6−x7, y11 = x3x7−x3−x4−x5−x6−x7, y12 =

x2
4−x2

3, y13 = x4x5−x3x6, y14 = x4x6−x3x5, y15 = x4x7−x3x7, y16 = x2
5−x3−x4−x5−

x6−x7−1, y17 = x5x6−x2−x3−x4−x5−x6−x7, y18 = x5x7−x3−x4−x5−x6−2x7, y19 =

x2
6 − x2

5, y20 = x6x7 − x5x7, y21 = x2
7 − x2 − x3 − x4 − 2x5 − 2x6 − x7 − 1.� ��K 3.1–3.2 6mr!8, �="�*+V
 Vi ⊗ Vj , i, j = 1, · · · , 7 8:xO%Q:































































































V2 ⊗ V2
∼= V1, V2 ⊗ V3

∼= V4, V2 ⊗ V4
∼= V3,

V2 ⊗ V5
∼= V6, V2 ⊗ V6

∼= V5, V2 ⊗ V7
∼= V7,

V3 ⊗ V3
∼= V4 ⊗ V4

∼= V1 ⊕ V3 ⊕ V5 ⊕ V7,

V3 ⊗ V4
∼= V2 ⊕ V4 ⊕ V6 ⊕ V7,

V3 ⊗ V5
∼= V4 ⊗ V6

∼= V3 ⊕ V5 ⊕ V6 ⊕ V7,

V3 ⊗ V6
∼= V4 ⊗ V5

∼= V4 ⊕ V5 ⊕ V6 ⊕ V7,

V3 ⊗ V7
∼= V4 ⊗ V7

∼= V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7,

V5 ⊗ V5
∼= V6 ⊗ V6

∼= V1 ⊕ V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7,

V5 ⊗ V6
∼= V2 ⊕ V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ V7,

V5 ⊗ V7
∼= V6 ⊗ V7

∼= V3 ⊕ V4 ⊕ V5 ⊕ V6 ⊕ 2V7,

V7 ⊗ V7
∼= V1 ⊕ V2 ⊕ V3 ⊕ V4 ⊕ 2V5 ⊕ 2V6 ⊕ V7.



140 6 ~ x : A Æ 44 6�Em("�� xi C�4�� [Vi], i = 1, · · · , 7, R
=8��K>48 yi (1 6 i 6 21)"�i�8��Kl.nH 4.1 >`C�� S5 8�*� r(S5) 8"��l`(�)-�J8. ,&�, V
[24] �mC��8�*�=��~ (n− 1)-RR
�*8N
"�, 
%Yh;bC�*� r(S5) 8�)+w"�. ��<, ?~C���*� r(Sn) 8�o"��l`(�)-�℄��8XH.l{ 4.1 ��nH 4.18�v, C�� S5 8�*� r(S5) ��b�o"��l`(�),

r(S5) ∼= Z[x3, x7]/(z1, z2, z3, z4).~C z1 = x3x
2
7 − x2

7 − 4x3x7 − 2x7, z2 = x3
7 − x2

7 − 6x3x7 − 6x7, z3 = x2
3x7 − 2x3x7 − x2

7 −

2x7, z4 = x4
3 − 2x3

3 − x2
3 − 3x3x7 − x2

7 − 2x7 + 2x3.� � R Q�K>48��� Z[x3, x7]/(z1, z2, z3, z4). 1
, ��6nH 4.1 C�
yi (0 6 i 6 21) "�8��Kl�t R 8��Kl. R�,

z1 = x3x
2
7 − x2

7 − 4x3x7 − 2x7

= (x3 − 1)(y21 + x2 + x3 + x4 + 2x5 + 2x6 + x7 + 1)

− 4(y11 + x3 + x4 + x5 + x6 + x7)− 2x7

= (x3 − 1)y21 − 4y11 + y2 + y7 + y8 + 2y9 + 2y10 + y11

= (x3 − 1)y21 − 3y11 + 2y10 + 2y9 + y8 + y7 + y2./�m r(S5) 8�� χ3, χ7 �fT�K>48��l` zi = 0, i = 1, 2, 3, 4. 
%, (''
R 4 r(S5) 8�KB, �"�� xi C�4 χi, ∀i = 3, 7.~&, Jr��l` zi = 0 (i = 1, 2, 3, 4)"�Em(, =8 1, x3, x7, x

2
3, x3x7, x

2
7, x

3
3 Q

R 8�U Z-�. _�Mk, r(S5) 8ÆO Z-� χi (1 6 i 6 7) fT�bl`:

(χ1, χ3, χ7, χ
2
3, χ3χ7, χ

2
7, χ

3
3) = (χ1, χ2, χ3, χ4, χ5, χ6, χ7)





























1 0 0 1 0 1 1

0 0 0 0 0 1 0

0 1 0 1 1 1 4

0 0 0 0 1 1 1

0 0 0 1 1 2 3

0 0 0 0 1 2 2

0 0 1 1 1 1 3





























,

� χ1, χ3, χ7, χ
2
3, χ3χ7, χ

2
7, χ

3
3 �Q r(S5) 8 Z-�, k�4' R 4 r(S5) 8�KBQ�Ki.
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(χ3, χ

2
3, χ

3
3, χ

4
3, χ

5
3) = (χ1, χ2, χ3, χ4, χ5, χ6, χ7)





























0 1 1 4 11

0 0 0 1 6

1 1 4 11 40

0 0 1 6 29

0 1 3 12 45

0 0 2 9 40

0 1 3 13 51





























,

;6 −8χ3 + 6χ2
3 + 7χ3

3 − 6χ4
3 + χ5

3 = 0. _N, � V7 8ie(=8
(χ7, χ

2
7, χ

3
7, χ

4
7) = (χ1, χ2, χ3, χ4, χ5, χ6, χ7)





























0 1 1 13

0 1 1 13

0 1 7 43

0 1 7 43

0 2 8 56

0 2 8 56

1 1 13 61





























,

k 12χ7 − 8χ2
7 − 5χ3

7 +χ4
7 = 0. 
%, Q� Z[χ3] x Z[χ7] 8�Bo� 7, >� r(S5) �u�

χ3, χ7 ~C9�"�.� 4.1 Jr�;=8, χ1, · · · , χ7 8�	�℄4hyUy χ8i&m 1, χ, · · · , χ6 =u Z-+�Q� Z[χ], 1�ui� r(S5) 8 Z-�, 'F r(S5) [I��℄"��"�.�� 4.2 r(S5) 8/T� U(r(S5)) Ki� Klein 7��.� ,&�, C�	�f� G, �~T�*�Q r(G). `� G 8g\I C x�	
g ∈ C , �� Z-oKB

ϕC : r(G) → OC, [V ] 7→ χV (g).�8 ϕC Q�*� r(G) 4.545� OC 8�℄�KB, A
� r(G) C��/T�Q
OC 8/T. E�<, ��C��8E2Æ�; χij 8Q45, Yh��KB

ϕi : r(S5) → Z, [Vj ] 7→ χji, ∀1 6 i 6 7.C� r(S5) 8��/T u, nV (ϕ1(u), · · · , ϕ7(u))
T �- Z7 8/T, k=uv�

(±1 ± 1 ± 1 ± 1 ± 1 ± 1 ± 1)T.'IE2Æ��;68, r(S5) 8/T�Q U(r(S5)) = {±χ1,±χ2}, Ki� Klein 7��.� 4.2 'IC��8E2Æ��nH 4.2 86mMI, Yh=�68 r(Sn) 8/T�' n  o8�v8Ki� Klein 7��. 1%#dC��	545 n -R�S, |�
��8MI6m.



142 6 ~ x : A Æ 44 6!bF, YhDd�*.5 rQ(S5) XQ�/���8#i. C��	�f� G,  ~g\IQ Ci (1 6 i 6 s), =��g\I8E2u5 ei (1 6 i 6 s), fT
ei(g) =

{

1, g ∈ Ci,

0, g /∈ Ci.
{�AhhyE#Q�*.5 rF (G) 8�9, ~C F Q G 8O\�. � eiej = δijei =8, χi =
s
∑

j=1

χijej , 'F χiej = χijej , �Ah-'�*.5 rF (G) 85)�*b8egE2nV.�E2Æ8=G5�l` |Ci|
|G|

s
∑

j=1

χjiχjk = δki, �6
ei =

|Ci|

|G|

s
∑

j,k=1

χjiχjkek =
|Ci|

|G|

s
∑

j=1

χjiχj , ∀1 6 i 6 s. (4.1)
%, E2u5 ei (1 6 i 6 s) `$�*.5 rF (G) 8	ICr
�i:�.�e( (4.1) ��4 S5 8E2Æ�, Yh64�b#q.�� 4.3 �*.5 rQ(S5) 85)�*O%Q}℄�R�*8:x, AhO���b�9+�:

α1 = 1 + χ2 − χ3 − χ4 + χ7,

α2 = 1− χ2 − χ5 + χ6,

α3 = 1− χ2 − χ3 + χ4 + χ5 − χ6,

α4 = 1 + χ2 + χ5 + χ6 − 2χ7,

α5 = 1 + χ2 + χ3 + χ4 − χ5 − χ6,

α6 = 1− χ2 + 2χ3 − 2χ4 + χ5 − χ6,

α7 = 1 + χ2 + 4χ3 + 4χ4 + 5χ5 + 5χ6 + 6χ7.'F�*.5 rQ(S5) ��bCr
�i:�:

e1 =
1

5
(1 + χ2 − χ3 − χ4 + χ7),

e2 =
1

4
(1 − χ2 − χ5 + χ6),

e3 =
1

6
(1 − χ2 − χ3 + χ4 + χ5 − χ6),

e4 =
1

8
(1 + χ2 + χ5 + χ6 − 2χ7),

e5 =
1

6
(1 + χ2 + χ3 + χ4 − χ5 − χ6),

e6 =
1

12
(1− χ2 + 2χ3 − 2χ4 + χ5 − χ6),

e7 =
1

120
(1 + χ2 + 4χ3 + 4χ4 + 5χ5 + 5χ6 + 6χ7).
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χi · (χ1, χ2, χ3, χ4, χ5, χ6, χ7) = (χ1, χ2, χ3, χ4, χ5, χ6, χ7)Xi, 1 6 i 6 7,qg X1 Q/T21 I7, F
X2 =





























0 1 0 0 0 0 0

1 0 0 0 0 0 0

0 0 0 1 0 0 0

0 0 1 0 0 0 0

0 0 0 0 0 1 0

0 0 0 0 1 0 0

0 0 0 0 0 0 1





























, X3 =





























0 0 1 0 0 0 0

0 0 0 1 0 0 0

1 0 1 0 1 0 1

0 1 0 1 0 1 1

0 0 1 0 1 1 1

0 0 0 1 1 1 1

0 0 1 1 1 1 1





























,

X4 =





























0 0 0 1 0 0 0

0 0 1 0 0 0 0

0 1 0 1 0 1 1

1 0 1 0 1 0 1

0 0 0 1 1 1 1

0 0 1 0 1 1 1

0 0 1 1 1 1 1





























, X5 =





























0 0 0 0 1 0 0

0 0 0 0 0 1 0

0 0 1 0 1 1 1

0 0 0 1 1 1 1

1 0 1 1 1 1 1

0 1 1 1 1 1 1

0 0 1 1 1 1 2





























,

X6 =





























0 0 0 0 0 1 0

0 0 0 0 1 0 0

0 0 0 1 1 1 1

0 0 1 0 1 1 1

0 1 1 1 1 1 1

1 0 1 1 1 1 1

0 0 1 1 1 1 2





























, X7 =





























0 0 0 0 0 0 1

0 0 0 0 0 0 1

0 0 1 1 1 1 1

0 0 1 1 1 1 1

0 0 1 1 1 1 2

0 0 1 1 1 1 2

1 1 1 1 2 2 1





























.

�C���="�*8RCzy, Kronecker `5 nk
ij l��℄<ÆC�, 'F r(S5)8�4}℄W 21 Xi 8QC�21. �AhX{Mx, >621�Q X , ~wZ(

detX �Q�*� r(S5) 8wZ(. �21 X '�K5� Q �8v21 X−1, �� X−1_OVOp8Voe�5 n. ��*� r(S5) ��, Yh=8 n 0- r(S5) 8 Casimir 5.Fa3V [26] 8nH 2.2 =8, r(S5) 8wZ(x Casimir 5'�	� F �-RN℄87�X~�*.5 rF (S5) 8�/y.



144 6 ~ x : A Æ 44 6| 4.1 �; r(S5) 8 Casimir 5xwZ(. A8}℄W 21X{Mx{64821Q:

X = X2
1 +X2

2 +X2
3 +X2

4 +X2
5 +X2

6 +X2
7 =





























7 1 5 3 6 4 5

1 7 3 5 4 6 5

5 3 23 13 20 18 23

3 5 13 23 18 20 23

6 4 20 18 30 24 28

4 6 18 20 24 30 28

5 5 23 23 28 28 41





























,

'F'�K5� Q �,

X−1 =











































1301
7200 − 11

800 − 31
1200

7
3600 − 19

480
23

1440
11

1200

− 11
800

1301
7200

7
3600 − 31

1200
23

1440 − 19
480

11
1200

− 31
1200

7
3600

28
225

1
75 − 29

720 − 1
80 − 23

600

7
3600 − 31

1200
1
75

28
225 − 1

80 − 29
720 − 23

600

− 19
480

23
1440 − 29

720 − 1
80

41
288 − 5

96 − 7
240

23
1440 − 19

480 − 1
80 − 29

720 − 5
96

41
288 − 7

240

11
1200

11
1200 − 23

600 − 23
600 − 7

240 − 7
240

21
200











































.

�%=8, r(S5) 8 Casimir 5Q 7200 = 25 · 32 · 52._�Mk, r(S5) 8wZ( detX = 8294400 = 212 · 34 · 52, k/T℄NV45�iK89
Q (
��8#d�V [26] CnH 3.3). ,&�a3V [27] 8#q, �	�f�'���8�*.5�/, 2�*2~�*�8wZ(� Casimir 5'%��N℄.f � x � � � 
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Abstract In this paper, the power formulas of all irreducible complex representations of

symmetric group S5 are calculated by using the character theory of finite groups. According

to the irreducible decomposition of tensor products of any two irreducible representations of

S5 obtained in the process of solving the power formulas, the authors describe the complex

representation ring r(S5) of S5 and several of its properties, such as an expression of minimal

generators and defining relations, its unit group, primitive idempotents and its determinant

and Casimir number.
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