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ABSTRACT
Background:

In this work, we compute the decomposition matrix to the spin (projective) characters of S,q, which is
the correlations between the irreducible spin characters and the irreducible modular spin characters of S,g,
for a given field characteristic of p = 11. We may obtain it by figuring out all irreducible spin characters
for S,9, p = 11 by fixing all bar partitions, as well as all irreducible modular spin characters for S,q, p =
11, where we generate projective character for S,4 by projective character of S,g and used Maple program
to see all the possible of columns to choose the possible the right columns of them. The aim of this study is
to pave the way for finding general relationships and theorems to study irreducible modular spin characters.
Materials and Methods:

We have used the (r, T)-inducing to generate projective character S,q by projective character of S,g and
Maple program to choose the possible the right columns
Results:

We find decomposition matrix to the spin (projective) characteristics of S, for a given field characteristic
of p = 11 which equals B; @ B, ... B»;

Conclusions:

We have conducted multiple studies to get sufficient data to identify new characteristics and theorems if
the field characteristic is prime because there is no standard approach for researching the issue, especially
when we prove the field and the change of groups. Prior scholars achieved this when they looked at the
division matrix in the field where the characteristic is 0, We used the (r, r)-inducing also, we used Maple
programming to view every possible columns.

Keywords:
Irreducible modular spin characters, Representation group, Decomposition matrix to the spin characters,
projective characters
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1. INTRODUCTION
As seen in[1], the spin (projective) representations of S, are representations whose kernel

does not include centralZ = {—1,1}. The spin characters of the spin representations of S,, are labels
for the various components of the n-partitions, and they are denoted by the symbol (a).One
irreducible spin character marked by (a)* is self-associate if « = (a4, ay, ... oy, ) @and n — m is even.
If n — m is odd, the symbols {a) and {a)’stand in for two associate spin characters; for more
information, see[1][2].The relationships between the irreducible spin characters and the irreducible
modular spin characters of S, serve as the foundation for the spin character decomposition
matrix. The number of rows corresponds to the number of projective characters, and the number of
columns to the number of (p, )-regular classes[3].The irreducible spin character's non-negative
coefficients may be used to write every spin character of S, as a liner combination[4]. The
distribution of the spin characters into p-blocks is accomplished using the (r,)-inducing
(restricting) technique. see[5][6]. Several people have contributed to this field of study and do
research on this topic[7][8][9]. In this research before we declare any results, let's define certain
notations and terminology. The terms "p.s.” (p.i.s.) and "m.s.” (i.m.s.) stand for "principal spin
character" (indecomposable) and "modular spin character” (irreducible), respectively. "d;" stands
for "p.i.s." of S,,, "D;" stands for "p.i.s." of S,_4, and ( )"° is the number of i.m.s.
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2. Preliminaries

n!

Theorem 2.1[1] Degree of the spin character {ay, ..., ay) = 2[("™/2] T o [Tisi<jsm )

(aj+aj)

Theorem 2.2[10]Let G be a group of order myp?, B be a p-block G of defect one, and let b be the
number of p-conjugate characters to the irreducible ordinary character x of G then:

1. There exists a positive integer number N such that the irreducible ordinary characters lying
in the block B can be partitioned into two disjoint classes:
B; ={x € B|b, degy = Nmodp®},B, = {x € B|b, degy = —Nmodp*®}.
2. Each coefficient of the decomposition matrix of the block B is 1 or 0.

Theorem 2.3[11] Let G be a group of order myp%, where (p, my) = 0. If cis a principal character
of sub group H of G, then deg c = 0 mod p*

Theorem 2.4[2] If nisodd and p t n or p + (n — 1), then (n — 1,1) and (n — 1,1)" are distinct
irreducible modular spin characters of degree 2[("=3)/21 x (n —2) which are denoted by
@(n —1,1) and ¢(n — 1,1)'respectively.

3. Decomposition Matrix for the Spin Characters of S,q

Decomposition matrix of degree (384,300), has decomposed in to 51 blocks which are By,
B,...., Bs of defect two, B¢, B+, -+, B, are of defect one and the others of defect zero.

Case 1. Table 1 displays the decomposition matrices for the double type spin block B;.

Table 1. Block B4

Spin character Decomposition matrix
(29)" 1
(22,7) 111
(21,7,1)* 1)1
(20,7,2)* 1[1
(19,7, 3)* 1]1
(18,11) 1)1 1
(18,10,1)* |2 |11 1)1
(18,9,2)" 111 111
(18,8, 3)" 1)1 111
(18,7,4)" 1 111
(18,6,5)" 1
(17,7,5)" 1111
(16,7,6)" 1 1)1
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(14,8,7)" 11 111
(13,9,7)" 1)1 1
(12,10,7)* | 2 21
(11,10,7,1) 1
(11,9,7,2) 1
(11,8,7,3) 1)1 111
(11,7,6,5) 1 1
(10,9,7,2,1)" 1 1 1
(10,8,7,3,1)" 111111
(10,7,6,5,1)" 1
(9,8,7,3,2)" 1
(9,7,6,5,2)" 1
(8,7,6,5,3)" 1
dy|dy|d3|dy|ds|de|d7|dg|dg|di0|d11|d12|d13]d14|d15]|d16|d17|d18|d19|d20

PR R e

PR R

Proof. Using (5,7)-inducing of p.i.s. method on D, for S,4 to S,4 We have
D; 157 §,,=((28) + (22,6)* + (17,11)* + (17,10,1) + (17,10,1)" + 2(12,10,6)) 17 S,,
=(29)" + (22,7) + (22,7)" +(18,11) + (18,11)" + 2(18,10,1)" + 2(12,10,7)"
=d1.
similarly, using (r,r) —inducing of p.i.s. for S,5 to S,4 gives
D3 167 S29 = dy, Ds 17 Sp9 = d3, Dy 167 Sa9 = dg, Dazg 18) Sp9 = ds, D13 167 Sz9 =
de, D1s 167) S29 = d7, D17 167) Sa9 = dg, Do 167 S29 = do, Dyq 167) S29 = dio,
D333 1(66) S29 = di1, D33 S S29 = d12, Dys 17 Sz9 = da3, Dy 167 Sz9 = d1g,
Dy 167 Sz9 = dys, D3, 167 S29 = dye, D33 167 Sa9 = d17, D35 17 S29 = dyg,
D3, 147 S,0 = dyg, D3g 17 S,9 = d,q, and on (11, a)-regular classes:
1. (22,7) =(22,7)
(18,11) = (18,11)’
(11,10,7,1) = (11,10,7,1)
(11,9,7,2) = (11,9,7,2)’
(11,8,7,3) = (11,8,7,3)’
(11,7,6,5) = (11,7,6,5)’
(18,7,4)" = (18,6,5)" + (18,8,3)* — (18,9,2)* + (18,10,1)" — (18,11) — (29)"
(11,8,7,3) = (11,7,6,5) + (11,9,7,2) — (11,10,7,1) + (18,11) — (22,7)
(10,8,7,3,1)* =(10,7,6,5,1)* + (10,9,7,2,1)* + (11,10,7,1) — (12,10,7)* + (18,10,1)* —
(21,7,1)"
10.(10,7,6,5,1)*=(9,7,6,5,2)* — (8,7,6,5,3)" + (11,7,6,5) — (16,7,6)* + (17,7,5)* — (18,6,5)"
11.(8,7,6,5,3) = (9,7,6,5,2)* — (10,8,7,3,1)* + (10,9,7,2,1)* + (11,7,6,5) + (11,10,7,1) —
(21,10,7)* — (16,7,6)* + (17,7,5)* — (18,6,5)* + (18,10,1)* — (21,7,1)*
12.(9,7,6,5,2)" = (9,8,7,3,2)" + (10,9,7,2,1)* — (11,9,7,2) + (13,9,7)" — (18,9,2)* +
(20,7,2)"

CoNoR~EWN
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hence, since the number of i.m.s is equal to or fewer than the number of spin characters, the matrix
can only have 32 columns. Table 1 can only have a maximum of 20 columns due to the fact that

it has 12 equations that match the spin characters S,q in B,.

case 2. Decomposition matrix for the blocks B, of type associative as shown in the Tables 2.

Table 2. Block B,

Spin character

Decomposition matrix

(28,1)

(28,1)’

(23,6)

(23,6)’

(22,6,1)

(20,6,2,1)

(20,6,2,1)

(19,6,3,1)

(19,6,3,1)

(18,6,4,1)

(18,6,4,1)

(17,12)

(17,12

(17,11,1)°

(17,9,2,1)

(17,9,2,1)

(17,8,3,1)

(17,8,3,1)

(17,7,4,1)

(17; 7; 4'; 1)’

(17,6,5,1)

(17,6,5,1)

(15' 7; 6; 1)

(15,7,6,1)

(14,8,6,1)

(14,8,6,1)

(13,9,6,1)

(13,9,6,1)'

(12,11, 6)"

(12,10, 6,1)

(12,10, 6,1)’

(12,9,6,2)

[E S Y

(12,9,6,2)’

Rk e
RlR|R|R
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(12,8,6,3) 1] |1 1] |1

(12,8,6,3)' 1] |1 1] |1

(12,7,6,4) 1 1

(12,7,6,4) 1 1
(11,9,6,2,1,)" 1/1|1(1|1|1
(11,8,6,3,1)" 1l1(1]1]1]1]1
(11,7,6,4,1)"
(9,8,6,3,2,1) 1
(9,8,6,3,2,1) 1 1
(9,7,6,4,2,1) 1 |1
9,7,6,4,2,1) 1
(8,7,6,4,3,1) 1
(8,7,6,4,3,1) 1

5] ] o ) o ] ] o ] o ) o o o ] o o ] ] o S

Proof. The following values are obtained by using (r,7)-inducing of p.i.s. D4y, D3, Ds, Dg, ...,
D13,D15, Dy6,-D22,D52,D53, D5y, Dag, D31, D3z, D3z, D3s,D37, Dsg, D39, Dag TOr Sz 10 S5 t0 give
ky,kp,dys,daerens danks, dzs, dsg, .., dag,kaKs,....k7, ds1, dsz.kgko,dss, dsg,..., dgo respectively.
Since(28,1) and (28,1)" are distinct irreducible modular spin characters (Theorem 2.4), k; must
divide into d,q,d,,. Since (17,12) # (17,12)" so k, split to d,3, d5, Or ks is split to dss3, ds,.
Suppose k4 is split, but (23,6) # (23,6)' then k, split. If k, split, and frome (11, a)-regular classes

(17,12) — (23,6) + (28,1) # (17,12)' —(23,6)" + (28,1)’ (1)

then k5 also split so in both cases we get k, and k5 are splits. A split is made in k, or kg because
of (14,8,6,1) + (14,8,6,1)". If k< is split into d,5,d ., however, (12,7,6,4) # (12,7,6,4)" split k,
to d43, d,, after that. If k, split, and frome(11, a)-regular classes

(14,8,6,1) — (15,7,6,1) + (17,4,1) — (17,8,3,1) + (19,6,3) — (18,6,4,1) #
(14,8,6,1)' — (15,7,6,1)' +(17,4,1)' —(17,8,3,1)' + (19,6,3)' —(18,6,4,1)’ (2)

then k< split so in both cases we get k, and ks are splits. Since (12,9,6,2) # (12,9,6,2)' s0 k¢ or
k- is split. Suppose k is splitto d4q, dsg, but (12,10,6,1) # (12,10,6,1)’ then k¢ splitto d,;, d,s.
If k¢ split, and frome (11, @)-regular classes

(12,9,6,2) — (13,9,6,1) + (17,9,2,1) — (20,6,2,1) #
(12,9,6,2)" — (13,9,6,1)" +(17,9,2,1) —(20,6,2,1)' ©)

then k- split so in both cases we get k, and k- are splits. Since (12,8,6,3) # (12,8,6,3)’ it follows
that either kg or kg is split. Suppose kg is split to ds3, ds4, but (12,7,6,4) # (12,7,6,4)' then
ko splitto dgs, dse. If ko split, and frome (11, a)-regular classes
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(12,8,6,3) — (14,8,6,1) + (17,8,3,1) — (19,6,3,1) — (12,7,6,4) + (15,7,6,1) — (17,7,4,1) +
(18,6,4,1) # (12,8,6,3) — (14,8,6,1) + (17,8,3,1) —(19,6,3,1) — (12,7,6,4) + (15,7,6,1)' —

(17,7,41) +(18,6,4,1,)

then kg split so in both cases we get kg and ko are splits. Tables 2 is the outcome of the information
presented previously.

(4)

Case 3. The block B, of type associate's decomposition matrix, as given in Tables 3.

Table 3. Block B,

Spin character

Decomposition matrix

(26, 3)

(26,3

(25,4)

(25,4)

(22,4,3)"

(21,4,3,1)

(21,4,3,1)’

(20,4,3,2)

(20,4,3,2)

(17,5,4, 3)

(17,5,4,3)

(16,6,4, 3)

(16,6,4,3)

(15,14)

(15,14)

(15,11, 3)"

(15,10,3,1)

(15,10,3,1)’

(15; 9' 3' 2)

(15,9,3,2)

(15J 7; 4'; 3)

(15; 7' 4; 3)’

(15,6,5,3)

(15,6,5,3)’

(14,11, 4)"

(14,10,4,1)

(14,10,4, 1)’

(14,9,4,2)

(14,9,4,2)

(14,8,4,3)

(14,8,4,3)
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(14,6,5,4) 1 1
(14,6,5,4)' 1 1
(13,9,4,3) 1) (1] |1] |2
(13,9,4,3)’ 1] (1] [1] |2
(12,10,4,3) 1|1 1(1|1 1
(12,10,4,3)’ 1|1 11| |1
(11,10,4,3,1)"
(11,9,4,3,2)" 11111]1
(11,6,5,4,3)"
(10,9,4,3,2,1) 1
(10,9,4,3,2,1) 1 1
(10,6,5,4,3,1) 1] 1
(10,6,5,4,3,1) 11 |1
(9,6,5,4,3,2) 1
(9,6,5,4,3,2)

[N [ Y
[N [ Y
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di1o
di13
di14
di1s
di16
di17
di1g
d110
di20
di29
di2p
di23
di2s
di2s
di26
di27
di2g
di29
di30
di3q
di37
di33
di34
dy3s
di36
dy37
dizg | M
di39
di40

~
H
~

=

d101
d102
d103
d104
d105
d106
d107
d108
d109
d110

Ty iy

Proof.The following values are obtained by using (r,7)-inducing of p.i.s. :Dgy, Dg2, Dos, Das,
De4a:Des, .y Deg, D153y Disay D123y D71.D125, Diss, Dise, Dys, D73, D77, Digo, Dis7, Disg, Do,
D159, Dygo fOr Szg 10 Syg 10 giVe ky, kz, digs, dio6:k3.Ka-- k7, d117, d11g.ks, koik1o, dizs, dize
ki1, k12.k13, k14, di3s, dize.k1s, dize, diao rESPectively. Since (15,14) # (15,14)' so k, or k- is
split. Suppose k is split to dy 15, d116, but (25,4) # (25,4)' then k, split to d;g3, d104. If k- split,
and frome (11, @)-regular classes

(15,14) — (25,4) + (26,3) # (15,14)" — (25,4)' + (26,3)’ (5)

iaidamnth unidiie

v .

then k- also split, so in both cases we get k, and k- are splits.Since (26,3) # (26,3)'so k, divided
or there are two columns ¢,9,, but block B, is associate so there must be another column
associate with k, then (26,3) has 3 i.m.s., but (26,3) | S,g = (25,3)*1 + (26,2)*1 has only two of
i.m.s. so this contradicts the hypothesis, then k; = d;o; + d¢2. Since (20,4,3,2) # (20,4,3,2)' so

T

P

[P
OOt

N
“ ks or k, is split. Suppose ks is split to d,q7, dq0g, but (17,5,4,3) # (17,5,4,3)" then k, split to
[;' d109, d110- If k4 split, and frome (11, @)-regular classes

3‘— (20,4,3,2) + (16,6,4,3) — (17,5,4,3) # (20,4,3,2)' + (16,6,4,3)' — (17,5,4,3)’ (6)

then k5 also split so in both cases we get k5 and k, are splits. Since (16,6,4,3) # (16,6,4,3)" S0 ks
or ke is split. Suppose kg is split to dy;3, dq14, bUt (15,6,5,3) # (15,6,5,3)" then ks split to
dy11,dq12- If ks split, and frome (11, a)-regular classes

(16,6,4,3) — (17,5,4,3) # (16,6,4,3)" —(17,5,4,3)' (7)

Lo A O 1

info@journalofbabylon.com | jub@itnet.uobabylon.edu.iq | www.journalofbabylon.com

Page | 202


mailto:info@journalofbabylon.com
mailto:jub@itnet.uobabylon.edu.iq
mailto:jub@itnet.uobabylon.edu.iq
https://www.journalofbabylon.com/index.php/JUB/issue/archive
https://www.journalofbabylon.com/index.php/JUB/issue/archive

- JOURNAL OF UNIVERSITY OF BABYLON
Artiele Vol.31; No.2.| 2023

For Pure and Applied Sciences (JUBPAYS)

fg—y vy Sy D YP‘\_“ aalm il

Ty iy

iaidamnth unidiie

v .

T

P

-
1

Ty O e

vé\\v

Lo A O 1

then k¢ also split so in both cases we get ks and k are splits. Since (14,6,5,4) # (14,6,5,4)" so
kio Or ky5 is split. Suppose kg is split to dq,3, dq24, but (13,9,4,3) # (13,9,4,3)" then k5 split
to dy31,dq3;. If kq3 split, and frome (11, a)-regular classes

(14,6,5,4) + (12,10,4,3) — (13,9,4,3) + (14,9,4,2) — (15,9,3,2) + (20,4,3,2) #

(14,6,5,4) +(12,10,4,3)" —(13,9,4,3)" + (14,9,4,2)' — (15,9,3,2)'+(20,4,3,2)’ (8)
then k,, also split so in both cases we get k;, and k5 are splits. Since (15,9,3,2) # (15,9,3,2)’
S0 kg or kq is split. Suppose kg is split to dy19, d129, but (14,8,4,3) # (14,8,4,3)' then k4 split to
di21,d122. If ko split, and frome (11, @)-regular classes

(15,9,3,2) — (20,4,3,2) — (14,8,4,3) + (14,6,5,4) + (13,9,4,3) # (15,9,3,2)' —
(20,4,3,2)' —(14,8,4,3)'+(14,6,5,4)'+(13,9,4,3)’ 9)

then kg also split so in both cases we get kg and kg are splits. Since (12,10,4,3) # (12,10,4,3)’
SO kqq OF kq4 is split. Suppose ky, is split to d,33, dq34, but (13,9,4,3) # (13,9,4,3)" then kq;
splitto dy,7, dq2g. If kqq Split,frome (11, a)-regular classes

(13,9,4,3) — (14,6,5,4) + (15,6,5,3) — (16,6,4,3) + (17,5,4,3) — (14,9,4,2) + (15,9,3,2) —
(20,4,3,2) # (13,9,4,3)" — (14,6,5,4) + (15,6,5,3) — (16,6,4,3)'+(17,5,4,3)" —
(14,9,4,2)" + (15,9,3,2)' —(20,4,3,2)’ (10)
then k,, also split so in both cases we get k,; and k,, are splits.Since (14,9,4,2) # (14,9,4,2)' so
ki, divided or there are two columns ¢,,p, such that ¢; = a,(14,9,4,2) + a,(14,8,4,3) +
a3(14,6,5,4) + a,(13,9,4,3) + as(12,10,4,3) + a4(11,10,4,3,1)* + a,(11,9,4,3,2)" +
ag(11,6,5,4,3)* + a4(10,9,4,3,2,1) + a,0(10,6,5,4,3,1) + a,,(9,6,5,4,3,2),¢, = a,(14,9,4,2)" +
a,(14,8,4,3)" + a5(14,6,5,4)" + a,(13,9,4,3)' + a5(12,10,4,3)' + a4(11,10,4,3,1)* +
a,{(11,9,4,3,2)* + ag(11,6,5,4,3)" + a5(10,9,4,3,2,1) + a,,(10,6,5,4,3,1) + a,,(9,6,5,4,3,2),
to find are since (14,9,4,2) | S,g = (13,9,4,2)** + (14,8,4,2)** + (14,9,3,2)** + (14,9,4,1)** =
12 of i.m.s. then we have a, € {0,1,...,8}, in the same way we got a5, ag, a,; € {0,1}, ag,a;g €
{0,1,2}, a¢,a; € {0,1,...,4}, a,,a4,as € {0,1, ...,6}. let a; € {1,2,...,8}(if a; = 0 then k, is
split), since (14,9,4,2) 1 S,5 N (11,6,5,4,3)* | S,5 has no i.m.s so ag = 0, the same way we get
aq, q9, Aq; €quals to zero, we must discuss all probabilities such that the degree ¢4, @, =
0 mod 112, that’s difficult, so we do the algorithm by maple program in appendix to help us and
we find it are equal to 1156 probabilities, therefore, we aim to limit the number of possibilities,
since inducing m.s. is m.s. we have:
((14,7,4,3)* — (14,6,5,3)" — (14,9,3,2)* + (14,10,3,1)) 1*® S,o hence a, = a; + a5  (11)
((14,9,3,2)* — (14,7,4,3)* + (14,6,5,3)") 17(4.8) Sy9 henceay, +az = a, ~a, =a; +a; (12)
((11,10,4,3)* —(10,9,4,3,2) — (10,9,4,3,2)' + (10,6,5,4,3) + (10,6,5,4,3)") G2y Sog

hence as + ag = 2a, (13)
((10,9,4,3,2) +(10,9,4,3,2)' — (11,10,4,3)" + (14,10,4) + (14,10,4)") 1OV 5,4
hence 2a, > as + ag - 2a, = as + ag (14)

((12,9,4,3)* — (14,9,4,1)* + (15,9,3,1) — (11,9,4,3,1) + (9,6,5,4,3,1)*) 1210 5,4
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hence a, + as = a, + ag + a, (15)
((14,9,4,1)* — (12,9,4,3)* + (11,9,4,3,1)) 1319 5,4
hencea, +ag+a;, =2a,+as ~a,+as=a;+ag+a, (16)

we get degrees 4,9, =0 mod 112 only when ¢; + ¢, = mk;, + nky, such that m €
{1,2,...,6},n € {0,1,...,4} where is split to k,, and k., then k;, splits to d,,q, d;30. then turn to
Table 3.

Case 4. Table 4 shows the decomposition matrices for the spin block Bs of the double type.

Table 4. Block By
Spin character Decomposition matrix
(26,2,1)"
(24,4,1)" 11
(23,4,2)" 1|1
(22,4,2,1) 1
(19,4,3,2,1)" 1
(17,5,4,2,1)"
(16,6,4,2,1)" 1111
(15,13,1)" 1 1
(15,12, 2)" 1
(15,11,2,1) 1|1 1
(15,8,3,2,1)" 1|1 1
(15,7,4,2,1)"
(15,6,5,2,1)"
(14,8,4,2,1)" 111111
(13,12,4)* 1
(13,11,4,1) 1111 1
(13,9,4,2,1)* 1 1 1
(13,8,4,3,1)" 1)1 1)1
(13,6,5,4,1)*
(12,11,4,2) 1 1)1 1
(12,10,4,2,1)* 2011 2 (2
(12,8,4,3,2)" 111|112
(12,6,5,4,2)*
(11,8,4,3,2,1) 1
(11,6,5,4,2,1)
(8,6,5,4,3,2,1)*
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d14-1
d14-2
d143
d144
d145
d146
d147
d148
d149
d1s0
d151
d152
d153
d154
dyss
dise
d1s7
dissg
d1s9
d160

Proof. Using (r,1)- inducing of p.i.s. Dgy, Dg3, D3, D4, - -, Dg7, Dg7, Degs D7g,...,D75, D111,
D113, Dyg, D79, Dgy, fOr S, t0 S,g ,and on (11, a)-regular classes:
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1. (22,4,21) = (22,4,2,1)
2. (1511,2,1) = (15,11,2,1
- 3. (13,11,4,1) = (13,11,4,1)'
- 4. (12,11,4,2) = (12,11,4,2)'
. 5. (11,8,4,3,2,1) = (11,8,4,3,2,1)’
1 6. (11,6,54,2,1) = (11,6,5,4,2,1)
oy 7. (15,7,4,2,1) = (15,6,5,2,1)* 4+ (15,8,3,2,1)* — (15,11,2,1) + (15,12,2)* — (15,13,1)* +
E (22,4,2,1) — (23,4,2)" + (24,4,1)" — 2(26,2,1)*
8. (13,8,4,3,1) =(13,6,5,4,1)* + (13,9,4,2,1)* — (13,11,4,1) + (13,12,4)* + (15,11,2,1) —
'F (15,12,2)* + 2(15,13,1)* —(22,4,2,1) + (23,4,2)* — 2(24,4,1)* + 2(26,2,1)"
E 9. (12,10,4,2,1)* = 2(8,6,5,4,3,2,1)* + 2(12,11,4,2) — (13,9,4,2,1)" + (14,8,4,2,1)* —
i (15,7,4,2,1)* — 2(15,13,1)* + (16,6,4,2,1)* — (17,5,4,2,1)* + (19,4,3,2,1)* +
LA 2(24,4,1)" — 2(26,2,1)"
| 10.(12,8,4,3,2)" = (8,6,5,4,3,2,1)* + (11,6,5,4,2,1) + (12,11,4,2) + (13,8,4,3,1)" —
.. (13,11,4,1) — (14,8,4,2,1)* + (15,8,3,2,1)* + (15,11,2,1) — (19,4,3,2,1)* — (22,4,2,1)
11.(11,8,4,3,2,1) = (11,6,5,4,2,1) + (12,11,4,2) — (13,11,4,1) + (15,11,2,1) — (22,4,2,1)
b~ 12.(126,5,4,2)" = (11,6,5,4,2,1) — (8,6,5,4,3,2,1)* + (13,6,5,4,1)* — (15,6,5,2,1)* +
« (16,6,4,2,1)* — (17,5,4,2,1)*
f; Then the matrix contains at most 20 columns since there are 12 equations corresponding the spin
s characters of S,4 in Bs. Then we get Table 4.
W‘E Case 5. Decomposition matrices for the blocks B, B, Bg of type duble as shown in Tables 5.
‘ Table 5. Blocks Bg, B7, Bg
i[: Block |spin character Decomposition matrix
L (25,3,1)* 1
. (14,12,3)* | 1 | 1
. B (14,11,3,1) 1] 1
o 6 1(14,9,3,2,1)* 1]1
{ (14,7,4,3,1)" 111
r (14,6,5,3,1)* 1
F (24,3,2)" 1
E (14,13, 2)" 1|1
C B (13,11,3,2) 1] 1
. 7 1(13,10,3,2,1)] 1)1
b (13,7,4,3,2)* 1]1
[ (13,6,5,3,2)* 1
(23,5,1)* 1
= (16,12, 1)* 1]1
T 8 (12,11,5,1) 1|1
L 8 [(12,9,5,2,1) 1] 1
3 (12,8,5,3,1)* 11
[ (12,7,5,4,1)* 1
E‘ d161|d162| d163| d164] d165| d166| d167| D168| D169 d170| d171| D172| 173| d174| D175
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Proof. By using (r,T)-inducing of p.i.s. of Dg3, Dgs, Dg7, Dos, D3, Dgy , Dog, D191, D103, D1os,
D126, D128, D130, D132, D134 TOr Sy 10 Syq QiVeS dyg1, d162,---,d175 respictively.Since
e degree {(25,3,1)*,(14,11,3,1) + (14,11,3,1)",(14,7,4,3,1)*} = 99 mod 112,
o degree {(14,12,3)*,(14,9,3,2,1)*,(14,6,5,3,1)*} = —99 mod 112,
e degree {(24,3,2)",(13,11,3,2) + (13,11,3,2)",(13,7,4,3,2)*} = 66 mod 112,
e degree {(14,13,2)*(13,10,3,2,1)*(13,6,5,3,2)*} = —66 mod 112,
e degree {(16,12,1)*,(12,9,5,2,1)*,(12,7,5,4,1)*} = 110 mod 112,
e degree {(23,5,1)%,(12,11,5,1) + (12,11,5,1)",(12,8,5,3,1)*} = —110 mod 112,
and on(11, a)-regular classes:
1. (14,11,3,1) = (14,11,3,1)’
2. (14,9,3,2,1)" =(114,7,4,3,1)* — (14,6,5,3,1)* + (14,11,3,1) — (14,12,3)* + (25,3,1)"
3. (13,11,3,2) =(13,11,3,2)'
4. (13,10,3,2,1)* =(13,7,4,3,2)" — (13,6,5,3,2)" + (13,11,3,2) — (14,13,2)* + (24,3,2)"
5. (12,11,5,1) = (12,11,5,1)’
6. (12,9,5,2,1)" =(12,8,5,3,1) —(12,7,5,4,1)" + (12,11,5,1) — (16,12,1)* + (23,5,1)"
based on the above, each block contains 5 columns.frome above we get Table 5
Case 6. The decomposition matrix for the blocks Bg , B4 Of type associte as shown in Tables 6.

Table 6. Blocks Bg, B4

Block| spin character Decomposition matrix
(23,3,2,1) 1
(23,3,2,1) 1
(14,12,2,1) 1 1
(14,12,2,1) 1 1
(13,12,3,1) 1 1
By | (13,12,3,1) 1 1
(12,11,3,2,1)" 11111
(12,7,4,3,2,1) 1 1
(12,7,4,3,2,1) 1 1
(12,6,5,3,2,1) 1
(12,6,5,3,2,1) 1

(21,8) 1

(21,8) 1

(19,10) 1 1

(19,10) 1 1
(11,10, 8)* 1111
By, | (10,9,8,2) 1 1
(10,9, 8,2) 1 1
(10,8,7,4) 1 1
(10,8,7,4) 1 1
(10,8,6,5)
(10,8,6,5)’

-

di76
di77
dy7g
di79
d1so
dig1
digz
dig3
diga
digs
dige
dig7
digg
dig9
d190
dio1
dig2
dqo3
dyo4
dygs |+
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Proof. Using (r, 7)-inducing of p.i.s. Dg3, Dg4, Dg1, Dg2, D111, D112, D113, D114 » D136, D137, D138,
D139, Dy4o Of Syg t0 Sy gives dy76,d177,d17g, d179, K1), d1g2, dig3, diga, digs, Kz, k3.kaks, ke
respectively. Since Bg of defect one then from (Theorem 2.2 ) k; must split to d;g¢, d1g1. Since
(21,8) # (21,8)'s0 k,, divided or there are two columns is split, but block B, is associate so there
must be another column associate with k, then (26,3) has 3 i.m.s. but (21,8) | S, = (20,8)*1 +
(21,7)*" has only two of i.m.s. so this contradicts the hypothesis, then k, = d,g¢ + d;g7. AS since
B4 of defect one then kj, k, must splits to d,gg + d1g9 and dq9g + d191, respectively. Since
(10,8,7,4) # (10,8,7,4)" s0 ks or k¢ is split. Suppose k, is split to d;q,, d;93, but (10,8,6,5) #
(10,8,6,5)" then k¢ splitto dqq4, dq9s. If kg Split, and frome (11, a)-regular classes
(10,8,7,4) — (10,8,6,5) # (10,8,7,4) — (10,8,6,5)’ a7

then ks also split so in both cases we get ks and kg are splits. Then we get Table 6.

Case 7. Decomposition matrices for the duble-type blocks By1,B12,.., B1g are displayed in
Tables 7.

Table 7. Blocks B11,B12,B13,B14, B1s

Block [spin character Decomposition matrix

(21,6,2)" |1
(17,10,2)" |11
(13,10, 6)° 11
(11,10, 6, 2) 11
(10,8,6,3,2)" 11
(10,7,6,4,2)" 1

(21,5, 3)" 1
(16,10, 3)* 11
(14,10, 5)" 11
(11,10, 5, 3) 111
(10,9,5,3,2)* 11
(10,7,5,4, 3)" 1

(20,8,1)" 1
(19,9,1)* 1)1
(12,9, 8)* 1]1
(11,9,8,1) 1]1
(9,8,7,4,1)" 1]1
(9,8,6,5,1)" 1

(20,6,3)" 1
(17,9, 3)" 11
(14,9, 6)" 11
(11,9,6,3) 11
(10,9,6,3,1)" 111
(9,7,6,4,3)" 1

Bis | (20,54) 1
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(16,9,4)" 11
(15,9, 5)* 11
(11,9,5, 4) 111
(10,9,5,4,1)" 111
(9,8,5,4,3)" 1
EHEHEEEEEEEEEEEEEEHEHEEEL

Proof. By using (r, r)-inducing of p.i.s. D3 , Dy, D45, D33, D35, D141, D143, D145, D147, D149, D166
Di6g, D170, D172, D174, Ds, , D15, D37, D2g, D39, D177 , D179, D1g1, D1g3, D1gs for Spg 10 Syg gives
d196, d197,-.-,d220 respictively, since

degree {(17,10,2)*,(11,10,6,2) + (11,10,6,2)",(10,7,6,4,2)*} = 110 mod 112,
degree {(21,6,2)*,(13,10,6)*,(10,8,6,3,2)*} = —110 mod 112,
degree {(21,5,3)*,(14,10,5)*,(10,9,5,3,2)*} = 77 mod 112,
degree {{(16,10,3)*,(11,10,5,3) + (11,10,5,3)’,(10,7,5,4,3)*} = —77 mod 112,
degree {(20,8,1)*,(12,9,8)*,(9,8,7,4,1)*} = 99 mod 112,
degree {(19,9,1)%,(11,9,8,1) +(11,9,8,1),(9,8,6,5,1)*} = —99 mod 112,
degree {(17,9,3)*,(11,9,6,3) + (11,9,6,3)",(9,7,6,4,3)*} = 66 mod 112,
degree {(20,6,3)*,(14,9,6)*,(10,9,6,3,1)*} = —66 mod 112,
degree {(20,5,4)*,(15,9,5)*(10,9,5,4,1)*} = 110 mod 112,
degree {(16,9,4)*,(11,9,5,4) + (11,9,5,4)',(9,8,5,4,3)*} = —110 mod 112,
and on(11, @)-regular classes:
(11,10,6,2) = (11,10,6,2)’
(13,10,6)* = (17,10,2)* — (21,6,2)* + (11,10,6,2) — (10,8,6,3,2)* + (10,7,6,4,2)*
(11,10,5,3) = (11,10,5,3)"
(14,10,5)* = (16,10,3)* —(21,5,3)* + (11,10,5,3) — (10,9,5,3,2)* + (10,7,5,4,3)"
(11,9,8,1) = (11,9,8,1)’
(12,9,8)* =(19,9,1)* —(20,8,1)" +(11,9,8,1) — (9,8,7,4,1)" + (9,8,6,5,1)"
(11,9,8,1) = (11,9,8,1)’
(14,9,6)" =(17,9,3)" —(20,6,3)" + (11,9,6,3) — (10,9,6,3,1)" + (9,7,6,4,3)"

9. (11,9,5,4) = (11,9,5,4)’

10. (15,9,5) = (14,9,4)" — (20,5,4)* + (11,9,5,4) — (10,9,5,4,1)* + (9,8,5,4,3)"
based on the above, each blocks contains 5 columns , we get the Table 7.

PN WD

Case 8. Decomposition matrix for the associte blocks B¢ and B, as displayed in Tables 8.
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Table 8. Blocks B¢, B17
Block |spin character Decomposition matrix
(20,5,3,1) |1
(20,5,3,1) 1
(16,9,3,1) |1 1
(16,9,3,1)’ 1 1
(14,9,5,1) 1 1
Big | (14,9,5,1) 1 1
(12,9,5,3) 1 1
(12,9,5,3)’ 1 1
(11,9,5,3,1)* 1111
(9,7,5,4,3,1) 1
(9,7,5,4,3,1) 1
(19,7,2,1) 1
(19,7,2,1) 1
(18,8,2,1) 1 1
(18,8,2,1) 1 1
(13,8,7,1) 1 1
By; | (13,8,7,1) 1 1
(12,8,7,2) 1 1
(12,8,7,2) 1 1
(11,8,7,2,1)" 111111
(8,7,6,5,2,1)
(8,7,6,5,2,1)'

[

¥ | ! <
™ ™ <+
N N N

T | =

&~ oo}
oM oM
o~ o~

TS

n
N
o~

=

@
~N
o~

=

- N
o™ o™
o~ o~

TS

d226
d227
d229
d230
d233
d236
d239

<«
N
~

=

d221
d222
d223

=

Proof. By(r, r)-inducing of p.i.s. D176,D177,D178,D179, D52, Dss, D1ga, D1gs:D191,D192,D193, D1,
D303, D197, Digg, Dago 10 Sag GiVes dyz1, daza, daass dazas ki, kz dazo, dazo, daz1, dasz, dass,
dyza, k3, k4, doze, doso respectively. Since (12,9,5,3) # (12,9,5,3)" and (12,9,53) 1 S,g N
(9,7,5,4,3,1) | S,5 has no i.m.s then k, divided or there are two columns:

¢, = a;(14,9,5,1) + a,(12,9,5,3) + a3(11,9,5,3,1)",¢, = a;(14,9,5,1)' + a,(12,9,5,3) +
a3(11,9,5,3,1)*, to describe columns since B¢ of defect one then we have a4, a,, a; € {0,1},
suppose a, = 1 (a, = 0 hence k; is split) then by algorithm maple program in appendix degrees
¢1, P, = 0mod 112 only when

e a,=a,=1andas =0=k; =dyys + dyye Or,

e a;,=0anda, =a3=1=>k, =d,y; +dys,
S0 k, is split. As since Bq¢ of defect one then k, must splits to d,,-, d,,g. Since (12,8,7,2) #
(12,8,7,2)" and (12,9,5,3) | S,5 N (8,7,6,5,2,1) | S,5 has no i.m.s then k5 divided or there are
two columns:
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¢, = a4(13,8,7,1) + a5(12,8,7,2) + a,(11,8,7,2,1)",¢, = a,(13,8,7,1) + a5(12,8,7,2)" +
a¢(11,8,7,2,1)*, to describe columns since B4, of defect one then we have a4, as, ag € {0,1}.
Suppose as = 1 (as = 0 hence kj is split), but degrees ¢4, ¢, = 0 mod 112 only when

e ag,=as=1andag =0 = ks = dy35 + dy3z6 OF

o ag,=0andas=a¢=1=ky =dy3; +dyg
So ks is split. As since Bq4; of defect one then k, must splits to ds3, + d335. Hence the
decomposition matrix for this block is Table 8.

Case 9. The decomposition matrix for the blocks B1g of type duble and B4 Of type associte as
shown in the Tables 9.

Table 9. Block B1g, B19
Block| spin character Decomposition matrix
(19, 6,4)* 1
(17,8, 4)* 111
(15,8, 6)" 111
Big | (11,8,6,4) 1]1
(10,8,6,4,1)" 1)1
(9,8,6,4,2)* 1
(19,5,4,1) 1
(19,5,4,1) 1
(16,8,4,1) 1 1
(16,8,4,1) 1 1
(15,8,5,1) 1 1
(15,8,5,1) 1 1
(12,8,5,4) 1 1
(12,8,5,4) 1 1
(11,8,5,4,1)" 11111
(9,8,5,4,2,1) 1
(9,8,5,4,2,1) 1

d241 d242 d243 d244 d245 d246 d247 d248 d249 d250 d251 d252 d253 d254- d255

Proof. Since

o degree {(17,8,4)*,(11,8,6,4) + (11,8,6,4),(9,8,6,4,2)*} = 77 mod 11?2
e degree {(19,6,4)%,(15,8,6)*,(10,8,6,4,1)*} = —77 mod 112
using(4,8)-inducing of p.i.s., D, D, D,5, D33, D34 for S,g t0 S,9, and on(11, a)-regular classes:

1. (11,8,6,4) = (11,8,6,4)’

2. (15,8,6)* =(17,8,4) —(19,6,4)* + (11,8,6,4) — (10,8,6,4,1)* + (9,8,6,4,2)"
then the matrix contains at most 5 columns of S,4 in B4g. To find block B4 using (r, )-inducing
of p.i.s. D6, D207,D208: D209:D214) Da1s 10 Sog QiVES dyue, daaz, drag d249,d254, dass, ky, ko,
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respectively. Since (12,8,5,4) # (12,8,5,4) and (12,8,5,4) | S,5 N (9,8,5,4,2,1) | S,5 has no
i.m.s then k, divided or there are two columns. Suppose there are two columns:

¢, = a,(15,8,51) + a,(12,8,5,4) + a5(11,8,5,4,1)*,¢, = a,(15,8,5,1) + a,(12,8,5,4)" +
a;(11,8,5,4,1)*, to describe columns since By9 Of defect one then we have a4, a,, a; € {0,1}.
Suppose a, = 1 (a, = 0 hence ¢, is split). But degrees ¢, p, = 0 mod 112 only when

e a,=a,=1landa; =0=k; =dy59+d,sq; OF,

e a,=0anda, =a3=1=k, =dys, + dyes,
so k, is split. As since B9 Of defect one then k, must splits to d,s, + d,53. Hence the
decomposition matrix for this block is Table 9.

Case 10. According to Tables 10, there is a decomposition matrix for the blocks B, of type
associte and B, of type duble.

Table 10. Blocks Byg, B3¢
Block | spin character Decomposition matrix
(18,6,3,2) |1
(18,6,3,2) 1
(17,7,3,2) |1 1
(17,7,3,2) 1 1
(14,7,6,2) 1 1
B, (14,7,6,2) 1 1
(13,7,6,3) 1 1
(13,7,6,3)’ 1 1
(11,7,6,3,2)" 11111
(10,7,6,3,2,1) 1
(10,7,6,3,2,1) 1
(18,5,3,2,1)* 1
(16,7,3,2,1)* 1)1
(14,7,5,2,1)* 1)1
(13,7,5,3,1)"
(12,7,5,3,2)* 1
(11,7,5,3,2,1) 1
8 I I I R

TRWITVIT|IT

[ERN
[EEN

[EEN

(32}
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o
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ol V| ©
N N| N
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Proof. To find B, we using (r, T)-inducing of p.i.s. D316, D217, D21gy D219y D273, Dygy 10 Sog
gives kq, ko, ks, ka4, dyea, does, respectively. Since (17,7,3,2) # (17,7,3,2)' so k, or k, is split.
Suppose k, is splitto d,sg, d,sq, but (18,6,3,2) # (18,6,3,2)" then k, splitto d,se, dys7. If kq Split
to d,s56, dy57, and frome (11, a)-regular classes

(17,7,3,2) — (18,6,3,2) # (17,7,3,2)' — (18,6,3,2)’ (18)
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then k, also split so in both cases we get k; and k, are splits. Since (13,7,6,3) # (13,7,6,3)" and
(13,7,6,3) 1 S,5 N (10,7,6,3,2,1) | S,5 has no i.m.s then k5 divided or there are two columns:
¢, = a,(14,7,6,2) + a,(13,7,6,3) + a3(11,7,6,3,2)",¢, = a,(14,7,6,2)' + a,(13,7,6,3)" +
a;(11,7,6,3,2)*, to describe columns since B,, of defect one then we have a4, a,, a; € {0,1}.
Suppose a, = 1 (a, = 0 hence k5 is split), but degrees ¢;, ¢, = 0 mod 112 only when

e a;=a,=1anda; =0 = k3 = d,yg + dygq OF,

o a;,=0anda, =a3 =1k, =dye, + dygs,
S0 ks is split. As since B9 Of defect one then k, must splits to d,¢,, d,63. FOr block B, since

e degree {(16,7,3,2,1)*,(13,7,5,3,1)*,(11,7,5,3,2,1) + (11,7,5,3,2,1)'} = 66 mod 112
e degree {(18,5,3,2,1)*,(14,7,5,2,1)*,(12,7,5,3,2)*} = —66 mod 112
using (5,7)-inducing of p.i.s.Dg7, Dgs, D193, D111, D115, @hd on (11, @)-regular classes:
1. (11,7,5,3,2,1) = (11,7,5,3,2,1)’
2. (12,7,5,3,2) = (13,7,5,3,1)* 4+ (11,7,5,3,2,1) — (14,7,5,2,1)* + (16,7,3,2,1)* —
(18,5,3,2,1)"
then matrixcontains at most 5 columns of the spin characters of S, in B;.Then get Table 10.

Case 11. The block B3 of type associate's decomposition matrix, as given in Tables 11.
Table 11. Block B3

spin character Decomposition matrix

(27,2) 1

27,2y 1

(24, 5) 1 1

(24,5)' 1

(22,5,2)* 1[1]1]1

(21,5,2,1) 1] |1

(21,5,2,1) 1] |1

(19,5,3,2) 1] |1

(19,5,3,2) 1 |1

(18,5,4,2) 1] |1

(18,5,4,2) 1| |1

(16,13) 1 1

(16,13)’ 1 1

(16,11, 2)" 111]111}1|1 1/1|11

(16,10,2,1) 1] |1 1 1

(16,10,2,1)' 1] 1 1] |1

(16,8,3,2) 1] |1 1] 1

(16,8,3,2)' 1] |1 1] |1

(16,7,4,2) 1] |1 1] |1

(16,7,4,2) 1] |1 1] |1

(16,6,5,2) 1 1
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(16,6,5,2) 1 1

(15,7,5,2) 1] [1] |1

(15,7,5,2) 1 1] 2

(14,8,5,2) 1] |1 1] |1

(14,8,5,2) 1] |1 1] 1

(13,11,5)* |[1|1 1]1]1]1 1]1

(13,10,5,1) 1[1]1] |1 1] |1

(13,10,5,1) 1[1] [1] 1 1] 1

(13,9,5,2) 1 1 1] 1

(13,9,5,2) 1 1 1 |1

(13,8,5,3) 1] |1 1] |1

(13,8,5,3)’ 1| |1 1| |1

(13,7,5,4) 1 1

ISSN: 2312-8135 | Print ISSN: 1992-0652

(13,7,5,4) 1 1

(12,10, 5,2) 1[1 11]1] |1

(12,10,5,2)' 11 11| 1

(11,10,5,2,1)* 11

Rk
RlR[(R| -

(11,8,5,3,2)"

(11,7,5,4,2)"

(10,8,5,3,2,1) 1

(10,8,5,3,2,1) 1

(10,7,5,4,2,1) 1

(10,7,5,4,2,1)’ 1

(8,7,5,4,3,2) 1

(8,7,5,4,3,2) 1
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Proof. The following values are obtained by using (r, 7)-inducing of p.i.s. for S,5 10 Sy9: D41, D43,
D141, D142, D44,D4s, Dyss Da7, D143, D144, Dag,Dso, D51, Dsa, D73, D1as, D1ae, D75, Ds7, Dsg D147,
Di4g, Dso, D149, D15, respectively. Since (16,13) # (16,13)" so k, or k¢ is split. Suppose kg is
split to d3, d4, but (24,5) # (24,5)" then k, split to d43, dgs. If k, split to and frome (11, a)-
regular classes

(16,13) + (27,2) — (24,5) + (16,13)" + (27,2)' — (24,5)’ (19)

then k¢ also split, so in both cases we get k, and k¢ are splits.Since (27,2) # (27,2)'so k, divided
or there are two columns is split, but block B5 is associate so there must be another column
associate with k, then (27,2) has 3 i.m.s, but (27,2) 1 S,g = (26,2)*" + (27,1)*" has only two of
i.m.s. So this contradicts the hypothesis, then k; = dg; + dg,.Since (19,5,3,2) # (19,5,3,2)" so
ks or k, is split. Suppose k5 is split to dg;, dgg, but (18,5,4,2) # (18,5,4,2)" then k, split to
dgo, d7o. I ky split, and frome (11, a)-regular classes
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(19,5,3,2) + (16,6,5,2) — (18,5,4,2) # (19,5,3,2)' + (16,6,5,2)" —(18,5,4,2)" (20)

then k5 also split, so in both cases we get k5 and k, are splits.Since (16,6,5,2) # (16,6,5,2)" s0 ks
or kg is split. Suppose ks is splitto d, d;,, but (15,7,5,2) # (15,7,5,2)" then kg splitto dg,, dg,.
If ko split, and frome (11, @)-regular classes

(16,5,2) — (15,7,5,2) + (14,8,5,2) # (16,5,2)' — (15,7,5,2)" + (14,8,5,2)’ (21)

then kg also split , so in both cases we get ks and k4 are splits.Since (16,8,3,2) # (16,8,3,2)" so
k; or kg is split. Suppose k is split to d,,, dg, but (15,7,5,2) # (15,7,5,2)" then kg split to
d,q, dgo. I kg split, and frome (11, a)-regular classes

(14,8,5,2) — (16,8,3,2) + (19,5,3,2) # (14,8,5,2)' — (16,8,3,2)' + (19,5,3,2)’ (22)

then k, also split,so in both cases we get k; and kg are splits.Since (13,8,5,3) # (13,8,5,3)" so
ki3 or kq, is split. Suppose k5 is split to dy;, dg,, but (13,7,5,4) # (13,7,5,4)' then k,, split to
do3, dos. If kq4 split, and frome (11, a)-regular classes

(13,8,5,3) — (13,7,5,4) + (13,8,5,3)' —(13,7,5,4)’ (23)

then k,5 also split, so in both cases we get k5 and k,, are splits.Since (14,8,5,2) # (14,8,5,2)"
SO kqq OF kqq is split. Suppose kq;is split to dgs, dge, but (13,8,5,3) # (13,8,5,3)' then k, split
to dgs3, dgs. If kqp Split, and frome (11, a)-regular classes

(14,8,5) + (16,7,4,2) + (19,5,3,2) — (15,7,5,2) — (16,8,3,2) — (18,5,4,2)

* (14,8,5) +(16,7,4,2)' +(19,5,3,2)' —(15,7,5,2)" —(16,8,3,2)' — (18,5,4,2)" (24)

Then k4, also split, so in both cases we get k,, and k,, are splits. When there are 299 columns
and (13,8,3) # (13,8,3)" on (7,a)-regular classes, ki, = dgg + dog. As a result, Table 11
represents the decomposition matrix for block Bs.

4. Appendix (Maple Programming)

To discuss all probabilities such that the degree ¢4, 9, = 0 mod112, where (4; = degree of Spin
characters, a; € N, Vi).

>P:=11%;
D1:=A;;
D2:=A,;

Di:= A;;

S:=0;

Jji=1;

for a; from 0 ton, do
for a, from 0 ton, do
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for a; from 0 to n; do

S:=D1xA,+ D2xA,+ -+ Di*A;
G:= modp(S, P);

if G = 0 then
print(j,'a,'=a4,'a,'=a,,...,'a;'=qa;);
Ji=j+1

fi;

S:=S;

od;

od;

od;
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