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Abstract:

In this paper we find the modular
characters of the covering group S,;
modulo p=7 which can give the irreducible
modular spin characters for S,; modulo
p=7, also we give the 7 —decomposition
matrix of S,3
Section (1)

Introduction(1.1):
The Symmetric group S,, has a covering

group denoted by S,, of order 2(n!), the
projective characters of S, is called the
spin characters of S,, which are the
ordinary characters of S, indexed by the
partitions of n with distinct parts.[l.
Schur1911],[A.O. Morris1962].

For p = 7 Yaseen [A.K.Yaseen 1987]
found the modular irreducible spin
character of S,and 7 <n <13, for
n=14 are found by Yaseen and
Taban[A.K.Yaseen and S.A.Taban 1995],
for n=16,17 and 18 are found by
Taban[S.A.Taban 1998, 2001 and 2004
respectively], for n=19 by
Najla'a[N.S.Abdullah 2009] for n = 20 by
Jenan [J. A. Resan 2010] and n =21
founded by A. H. Jassim [A. H. Jassim
2011]. Finally Nizar [N. M. Yacoob 2014]
founded n = 22.
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Preliminaries(1.2):

For any group there are three kinds of
characters ordinary, modular (for a given
prime p), and projective (for S, -called
spin). The decomposition matrix is the
relation between the ordinary and modular
characters for a given prime p.

The characters of S, fall into two classes

1) The characters indexed by the
partition of n

2) The characters indexed by the
partition of n with distinct parts
spin (modular).

Character of S,, can be written as a linear
combination, with non-negative integer
coefficients, of the irreducible spin
(modular) characters [L. Dornhoff 1972].
Below some theorems we need to evaluate
the decomposition matrix and modular spin
characters for S,,:

1. Degree of the spin character (a) =
(g, ., Q) IS:

deg{a) = Z[E—m] HZ”%E%‘) H1si<jsm(ai -
) /(a; +;) [A.O.Morris  1962],
[A.O.Morris and A. K. Yaseen 1988].
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Let B be the block of defect one and let
b the number of p%—conjugate
characters to the irreducible ordinary
character y of G.Then [B. M.
Puttaswamaiah and J. D. Dixon 1977]:
There exists a positive integer number
N such that the irreducible ordinary
characters of G are lying in the block
B divided into two disjoint classes:
Bi={xy € B |bdegx = N mod p*“},
B,={y € B |bdegx = —N mod p?}.

b) Each coefficient of the decomposition

d) For

matrix of the block B is 0 or 1.

If ajand a, are not p —conjugate
characters and belong to the
classes(B; and B,)respectively, then
they have no irreducible modular
character in common
every irreducible
character y in By,

ordinary
there exists

Notation(1.3):

(< A>)me
i.m.s.

irreducible ordinary character ¢ in
B, such that they have one irreducible
modular character in common with
one multiplicity .

If C is a principal character of G for a
prime p, then degC = 0mod p? |,
where o(G) =pim,(p,m) =1
[S.A.Taban 1989],[J.F. Humphreys
1977].

If the decomposition matrix D,,_;, =
(dij) for S,_, is known, then we can
induce columns (y; 17 s,) for
S, [A.K.Yaseen 1987], these columns
are a linear combination with non-
negative coefficients from the columns
of D,, [G.DJames and A.Kerber
1981].

(no) mean the number of i.m.s.in< A1 >
Irreducible modular spin character.

m.s.

p.i.s.
p.S.

Modular spin character.
Principle indecomposable spin character.
Principle spin character.

Decomposition matrix for S, modulo p=7

The decomposition matrix for S,3 modulo p = 7 of degree (156,105) [A.O.Morris 1962], [
A.O.Morris and A.K.Yaseen 1988].There are 13 blocks, the block B; of defect three, the

blocks B, B5 ,B,, and By are of defect two , B¢ , B;, Bg , are of defect one and By, Biy,...

,B,5 are of defect zero.

Se

ction (2) blocks of defect one

In this section, we determine the Brauer trees of the blocks By ,Bg, all i.m.s. are associate,

in B, all i.m.s. of the decomposition matrix for this block is double [A.K.Yaseen 1987].

Lemma (2.1):

Brauer tree for the block Bg is:

(16,4,2,1)__(11,9,2,1)_ (9,8,4,2)

\ (9,74,2,1)"

(16,4,2,1)'__(11,9,2,1)'_ (9,8,4,2) /
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Proof:

e deg((11,9,2,1),(11,9,2,1),(9,7,2,1)*) = 294 mod 73,
deg({16,4,2,1),(16,4,2,1)',(9,8,4,2),{ 9,8,4,2)") = —294 mod 73.
e By using inducing of p.i.s. for S,, to S,; we have on p.i.s. we have:

D,y T S0 = dgs, Djs 110 S0 = dg. (no sub sum of them = 0 mod 73),
and p.s.

D7, 1.0 S23 = kq, Dys 1.0 S23 = k3, Dyg T S23 = k3.

(9,8,4,2,1) and (9,8,4,2,1)" are p.i.s. of S,, (of defect 0 in S,,, p =7) we have:
(9,8,4,2,1) 1(1,0) S23 =(9,8,4,2) +(9,7,4,2,1)"= dqg

(9,8,4,2,1)" 1(1,0y S23 =(9,8,4,2)" +(9,7,4,2,1)" = d0

SInCE k3 = k1 + k2 - d99 - d1001 EIther (k1 - d99 and kz - leO) or (k1 - d100 and
k, — dgg)are p.s. In any case we have k,, k5 are not p.i.s. so we take dy; = k1 — d100,
dog = k, — dgg. Hence, we have the Braure tree for this block Bg m.

Lemma (2.2):
Brauer tree for the block B is:
(17)3)2)1)_( 1OF9F3F1>—<10I8I3I2) \
/ (10,7,3,2,1)"
(17,3,2,1)' __(10,9,3,1)'__(10,8,3,2)'
Proof:

e deg((10,9,3,1),(10,9,3,1),(10,7,3,2,1)*) = 249 mod 73,
deg(17,3,2,1),(17,3,2,1)",(10,8,3,2),( 10,8,3,2)") = —294 mod 73.
e By using inducing of p.i.s. for S,, to S,; we have on p.i.s.:

Deg T S, = dgg, Dy, 110 S0 = dg, (N0 sub sum of them = 0 mod 73),
and p.s.

Dgg 1.0 S23 = k1, Deg 1.0 S23 = k3, Dy (1.0 S23 = k3, Doz 1(26) S23 = ky.
Since (10,8,3,2,1) and (10,8,3,2,1)" are p.i.s. of S,, (of defect 0 in S,,,p =7) and:
(10,8,3,2,1) 4 (1) Sa3 = (10,8,3,2) +(10,7,3,2,1)" = dos

(10,8,3,2,1)' L(1,0) S23 =(10,8,3,2)" +(10,7,3,2,1)" = do,4
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then k3 = d93 + d94 y and SInCE‘ k4_ = kl + kz - d93 - d94, elther (k1 - d93 and kz - d94)
or (k; — dos and k, — dg3)are p.s. In any case, we have k,, ks are not p.i.s. so we take
dg; = ki —dos, do, = k, — dg3. Hence, we have the Braure tree for this block B, m.

Lemma (2.3):
Brauer tree for the block By is:
(18,4,1)"___(11,8,4)"__(11,7,4,1) =(11,7,4,1)' ___(11,5,4,2,1)".
Proof:
by(4,4)-inducing of p.i.s Do, D;-,D,5 of S,, to S,; we get on the Brauer tree of the block B,. m

Section (3) block of defect two
In this section, the decomposition matrices for blocks B,, B;, and B, all i.m.s. are
associate, and Bs all i.m.s. of the decomposition matrix is double [A.K.Yaseen 1987].
Lemma(3.1):
The decomposition matrix for the block Bs is D23,75 (as in appendix 2).
Proof:
By using (r, 7)-inducing of p.i.s. for S,, to S,5 we get:
Dg 135) S0 = ¢, Dy 189 Sp0 = ¢, Dys TG Sy0 = 3, Dag 100 S, = ¢, Dy 135 §,0 = ¢,
D33 1735 S23 = C, D35 1(35) S23 = €7, D37 135 S23 = Cg, Dy 15 S23 = Co.

Now, on (7, a)-regular classes we have:

1) (14,53,1) = (14,5,3,1)".

2) (12,7,3,1) = (12,7,3,1)".

3) (10,7,5,1) = (10,7,5,1)".

4) (8,7,5,3) = (8,7,5,3)".

5) (10,5,4,3,1)*=(10,7,5,1) + (17,5,1)* — (10,8,5)* — (12,10,1)".

6) (8,6,5,31)*=(8,7,5,3) + (10,8,5) — (12,8,3)* + (15,5,3) + (19,3.1).
7) (14,5,3,1) = (12,7,3,1) — (10,7,5,1) + (8,7,5,3).

8) (8,7,5,3) = (10,7,5,1) — (12,7,3,1) + (14,5,3,1).

Approximation matrix contains at most 9 columns since there are 8 equations corresponding to
the spin characters of S,5 in B [A.K.Yaseen 1987], and Since c, , ..., cq are linearly independent, c;
— ¢jisnot p.sto S,; for all 1 <i <j < 9 then we get the decomposition matrix for Bs m.

Lemma(3.2):
The decomposition matrix for the block B, is D23l74 (as in appendix 2).
Proof:

By using (r, 7)-inducing of p.i.s. for S,, to S,; we get:
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Dys T4 Sa3 = ky, Dy T4 Sa3 = ks, Dg, 7(10) S23 = Cs, Dgs 1(10) S23 = C,
Dyg T4 S23 = ks, Dy T4 Sa3 = ka, Dgg 1(1.0) S23 = €11, Dg 1(1.0) S23 = €12,
Dsq T4 S23 = ks,  Dgg (1.0 S23 = €15, Dgo 1(1.0) S23 = C16 Ds3 T4 S23 = ke.
Table(2)
Wi |[¥2 |05 [ @6 |3 | Wa | P11 | P12 | W5 | P15 | P16 | Y | 91| P2
(19,4) 1 a
(19,4) 1 a
(18,5) 1 |1 b
(18,5)’ 1 |1 b
(14,5,4)" 2 |1 |1 c |cC
(13,5,4,1) 1 1 d
(13,5,4,1)' 1 |1 d
(12,11) 1 1
(12,11)' 1 1
(12,7,4) |2 |2 1 |1 2 |1 1 f f
(12,6,4,1) 1 1 1 1 g
(12,6,4,1) 1 |1 1 1 g
(12,5,4,2) 1 1 h
(12,5,4,2)' 1 1 h
(11,7,5)* |2 2 |1 1 1 1 i i
(11,6,5,1) 2 |1 1 1 1 1]
(11,6,5,1)’ 2 1 1 1 1 j
(11,5,4,3) 1 1 |m
(11,5,4,3)’ 1 1 m
(8,6,5,4) 2 1 1 1 |n
(8,6,5,4)' 2 1 1 1
(7,6,5,4,1)" 1 1 z |z
ky | ky | cs | c | ks | ky|ciq|Ciplks|Cis5|Ce ke V1|V

On (7, a)-regular classes we have:

1) (12,7,4)" = (19,4) + (19,4) + (12,6,4,1) + (12,6,4,1) + (12,11) + (12,11) — (12,5,4,2) —
(12,5,4,2)'.

2) (11,7,5)* = (18,5) + (18,5) + (11,6,5,1) + (11,6,5,1) — (11,5,4,3) — (11,5,4,3)’
(12,11) — (12,11)".

3) (14,54)" = (12,7,4)" +(7,6,5,4,1)* — (11,7,5)".

4) (7,6,54,1) =(11,6,5,1) + (11,6,5,1)' + (18,5) + (18,5) + (14,5,4)* — (12,7,4)* —
(11,5,4,3) — (11,5,4,3) — (12,11) — (12,11)".

So, there are 18 columns to the spin characters of S,5 in B,.

Since (19,4) # (19,4)" on (7, a)-regular classes then k; is split or there are two columns.
Suppose there are two columns such as Y; and Y,(table (2)).To describe columns Y; and Y, :

1. (19,4) 1 S,, = ((18,4)) + ((19,3)*)! has 2 of i.m.s.(see appendix 1) so we have
a €{0,1}.
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2. (18,5) 1 S,, = ((17,5)")? + ((18,4)*)! has 3 of i.m.s. so we have b € {0,1}.

3. (14,54) 1 S,, = ((13,54) + ((13,5,4)) + ((14,5,3))? + ((14,5,3)")? has 6 of
i.m.s. we have ¢ € {0,1}, if c = 2 so we have a contradiction.

4. (13,54,1) 1 S,, = ((12,5,4,1))* + ((13,5,3,1)*)% + ((13,5,4)* has 4 of i.m.s. so
we have d € {0,1,2}.

5. (12,7,4)* 1 S,, = ((11,7,4)? + ((11,7,4))? + ((12,6,4))? + ((12,6,4)")? +
((12,7,3)° + ({12,7,3)")> has 18 of i.m.s. so we have f € {0,1,...,4}.

6. (12,6,4,1) 1 S,, = ((11,6,4,1)")? + ((12,5,4,1)) + ((12,6,3,1)")* + ((12,6,4))?
has 9 of i.m.s. so we have g € {0,1, ...,5}.

7. (12,54,2) 1 S,, = ((11,5,4,2))* + ((12,5,3,2)")% + ({12,5,4,1)*)* has 4 of i.m.s. so
we have h € {0,1,2}.

8. (11,7,5)* 1 S,, = ((10,7,5)* + ((10,7,5))* + ((11,6,5))? + ((11,6,5)")? +
((11,7,4)? + ((11,7,4)")? has 16 of i.m.s.sowe havei € {0,1,...,4}.

9. (11,6,51) 1 S,, = ((10,6,5,1)*)° + ((11,6,4,1)*)? + ((11,6,5))? has 10 of i.m.s. so
we have j € {0,1, ...,4}.

10.(11,5,4,3) L S,, = ({10,5,4,3)")? + ((11,5,4,2)*)* has 3 of i.m.s. so we have
m € {0,1}.

11.(8,6,5,4) 1 S,, = ({7,6,5,4)*)? + ((8,6,5,3)*)> has 7 of i.m.s. so we have n € {0,1,2}.

12.(7,6,5,4,1)* L S,, = ({7,6,5,3,1)* + ((7,6,5,3,1))* + ({7,6,5,4)*)? has 4 of i.m.s.
so we have z € {0,1}.

Take a = 1, since the restriction of the following intersections:

(19,4) 4 S5, N (14,54 1 Spy,  (19,4) L Sy, N (13,54,1) L Syy,  (19,4) L Sy, N (12,6,4,1) L Sy,
(19,4) 4 Sy N (12,5,4,2) L Sy, (19,4) L Spp N (11,6,5,1) L S55,(19,4) L Sy, N (11,5,4,3) L Sy,

(19,4) 1 S,, N (8,6,5,4) 1 S,, and (19,4) | S,, Nn(7,6,5,4,1) 1 S,,, has no i.m.s in the intersections,
sowehave c=d=g=h=j=m=n=2z=0.

e (194)1S,,Nn(18,5) 1 S,, has2 of i.m.s forS,,

~(19,4) N (18,5) =¥, + ¢, if b=1,
= if b=0.
e (1944)15S,,n(12,7,4)* L S,, has 2 of i.m.s for S,,
~(19,4) N (12,7,4) =¥, + ¢, if fe{1,23,4},
= if f=0.
e (1944)15S,,n(11,7,5)* 1 S,, has 2 of i.m.s for S,,
~(194) N (11,7,5) =¥, + ¢, if i €{1,2,3,4},
=y, if i =0.

Then, we have:

Y, = (19,4) + b (18,5) + f(12,7,4) + i < 11,7,5 >":¥, = (19,4) + b(18,5) + f < 12,7,4 >"+
i < 11,7,5 >*; such thatb € {0,1}, f € {0,1,2,3,4},i € {0,1,2,3,4}.

Since inducing m.s. is m.s. [J. F. Humphreys 1977], so we have
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((17,5)* — (19,3)") T*% §5,.=(18,5) + (18,5)' — (19,4) — (19,4)’,

2b>2a 2b=a=1.ceeeviveveninennns 3.1).
e ((12,7,3) — (19,3)") 144 §..=(12,7) — (19,4) — (19,4)’,
R = 3.2).

((19,3)* — (12,7,3) + (12,10)" + (12,6,3,1)*) 14D $,.=(19,4) + (19,4)' — (12,7,4)* +
(12,11) + (12,11) + (12,6,4) + (12,6,4),

RN = (3.3).
Y T (3.4) (from(3.2)&(3.3) ).
e ((19,3)* —(10,7,5) + (10,6,5,1)*) T** 5,.=(19,4) + (19,4) — (11,7,5)* + (11,6,5,1) +
(11,6,5,1),
fQZ L DIT=ATT1 ceeeiiiiiiiiiinnnnnnens 3.5),

From (3.1), (3.4),and (3.5) wegetona=b = f =i =1 sok, splits.

Since (18,5) # (18,5)" on (7,a)- regular classes then either k, is split or there are two
columns, we take b = 1 (a = 0) and since:

(18,5) 4 S5, N (13,54,1) L S,5,  (18,5) 1 Sy, N (12,6,4,1) L S,p,  (18,5) L Syy N (12,5,4,2) L Sy,
(18,5) 4 S5, N (11,6,5,1) L Sy, (18,5) 4 Sp5 N (11,5,4,3) L Sy, (18,5) L S, N (8,6,5,4) L S,y

and (18,5) ! S,, N (7,6,5,4,1)* 1 S,,, has no i.m.s in the intersections, sowe have d =g =h=j =
m =n = z = 0, then we have:

Y, = (18,5) + c(14,54) + f < 12,7,4 >*+ i < 11,7,5 >*:Y, = (18,4)’ + c(14,5,4)* +
f <1274 >"+i < 11,7,5 >*; such that c € {0,1},f € {0,1,2,3,4}, and i € {0,1,2,3,4},

And same discussion, we haveon b = ¢ = f = 1, so we have:

Y, = (18,4) + (14,5,4)* + (12,7,4)* + i(11,7,5)*,Y, = (18,4)’ + (14,5,4)" + (12,7,4)*i(11,7,5)*
which is not p.s. since deg Y; # Omod73 and deg Y, # Omod73, Vi € {0,1, ...,4}, so k, splits.

Since (12,11) # (12,11)" on (7, a)- regular classes and since
(12,11) L S5, = ((12,10)*)? and from table(2) then k, must splits .

Since (12,5,4,2) # (12,5,4,2)" on (7, a)- regular classes then k5 or ks splits or there are
another two columns.

Suppose there are other two columns Y;, Y, see table (1).
Let h € {1,2} and same discussion we have on h = d = g, then ks is splits.

the second probability leads to the first probability then either k5 or ks splits suppose ks splits, since
(11,5,4,3) # (11,5,4,3) on (7, a)- regular classes then k splits or there are other two columns but
(8,6,5,4) # (8,6,5,4) on (7,a)- regular classes then either k¢ splits or there are other two columns
these in two cases we get contradiction.
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If k¢ splits and (8,6,5,4) # (8,6,5,4)" on (7,a)- regular classes then we must find another two
columns so we have contradiction, then k3 must is splits.

Since (11,5,4,3) # (11,5,4,3) on (7, a)- regular classes then ks or k¢ splits or there are other two
columns.

Suppose there are two columns. Let m=1 and same discussion we have on n = j = m. then k, splits.

Since (8,6,5,4) # (8,6,5,4) on (7,a)- regular classes then so ks must splits so we get the
decomposition matrix for B, m.

Lemma(3.3):
Decomposition matrix for the block Bj is DZ3,73 (as in appendix 2).
Proof:
By using (r, 7)-inducing of p.i.s. for S,, to S,3 we get:
Dys 1(6.2) Sa3 = kq, Dye 1(6:2) S23 = ko, Dy, 1.0 S23 = Cs, Do, 7(10) S23 = Ce,
Dy 162) Sa3 = ks, Ds 1©2) S23 = ky, Dsq 13 Sa3 = ks, Deg 163 S23 = ke,
Ds; 162 Sp3 =k7,  Ds3 162 Sa3 = kg.
Table(3)
Vi [ Yo s | @ | W3 |Wy | Ws | W |W7 | W | @1 | @
(20,3) 1 a
(20,3)’ 1 a
(17,6) 1 |1 b
(17,6)’ 1 |1 b
(14,6,3)" 2 |1 |1 c c
(13,10) 1 1 d
(13,10) 1 1 d
(13,73 |2 |2 |1 |1 |2 |2 e e
(13,6,3,1) 1 1 |1 f
(13,6,3,1)' 1 1 |1 f
(13,5,3,2) 1 g
(13,5,3,2)’ 1 g
(12,6,3,2) 1 |1 1 h
(12,6,3,2)' 1 |1 1 h
(10,7,6)* |2 2 |2 2 i i
(10,6,5,2) 2 |1 1 1 |1 j
(10,6,5,2)' 2 |1 1 1 |1 j
(10,6,4,3) 1 1 m
(10,6,4,3)’ 1 1 m
(9,6,5,3) 2 2 11 n
(9,6,5,3)' 2 2 11 n
(7,6,5,3,2)* 2 y4 y4
ki | ky|cs | co | ks | kal| ks | kg |k | kg | V7 | Y,

Now, on (7, a)-regular classes we have:
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1) (7,6,5,3,2) = (10,7,6)* — (13,7,3)" + (14,6,3)";

2) (10,7,6)" =(10,6,5,2) +(10,6,5,2)' —(10,6,4,3) — (10,6,4,3)" — (13,10) — (13,10)" +
(17,6) + (17,6)';

3) (13,7,3)" =(13,6,3) + (13,6,3)' + (13,10) + (13,10)' + (20,3) + (20,3)" — (13,5,3,2) —
(13,5,3,2)" and,

4) (14,6,3)" = (13,10) + (13,10)" + (13,6,3,1) + (13,6,3,1)' — (13,5,3,2) — (13,5,3,2)' —
(10,7,4)" + (20,3) + (20,3)".

So there are 18 columns to the spin characters of S,5 in Bs.

Since (20,3) # (20,3)" on (7, a)-regular classes then k, is split or there are two columns.
Suppose there are two columns such as Y; and Y,(Table (3)). To describe columns Y; and Y, :

1. (20,3) | S5, = ({19,3)) + ((20,2)*)* has 2 of i.m.s.(see appendix 1) so we have
a € {0,1}.

2. (17,6) L S,, = ({16,6)*)? + ({(17,5)*)? has 4 of i.m.s. so we have b € {0,1,2}.

3. (14,6,3)" L Sy, = ((13,6,3) + ((13,6,3)) + ((14,5,3))% + ((14,5,3)")2 +
((14,6,2))% + ((14,6,2)")? has 10 of i.m.s. we have c € {0,1,2,3}.

4, (13,10) ! S,, = ((12,10))% + ((13,9)*)? has 4 of i.m.s. so we have d € {0,1,2}.

5. (13,7,3)" L Sy = ((12,7,3))5 + ({12,7,3))5 + ((13,6,3)* + ((13,6,3)")* +
((13,7,2))° + ({13,7,2)")> has 22 of i.m.s. so we have e € {0,1,...,6}.

6. (13,6,3,1) 1 S,, = ((12,6,3,1)")* + ((13,5,3,1)")? + ({13,6,2,1)*)3 + ((13,6,3)*
has 10 of i.m.s. so we have f € {0,1, ...,7}.

7. (13,5,3,2) L S,y = ((12,5,3,2))2 + ((13,4,3,2))! + ((13,5,3,1)*)2 has 5 of i.m.s. s
we have g € {0,1,2,3,4}.

8. (12,6,3,2) 1 S,, = ({(11,6,3,2)")3 + ((12,5,3,2)")? + ({12,6,3,1)* has 9 of i.m.s. so
we have h € {0,1, ...,6}.

9. (10,7,6)* 1 S,, = ({9,7,6))* + ((9,7,6))* + ((10,7,5)* + ((10,7,5)")* has 16 of
i.m.s.sowe havei € {0,1,2,...,4}.

10.(10,6,5,2) | S5, = ({9,6,5,2)*)° + ((10,6,4,2)*)3 + ((10,6,5,1)*)® has 15 of i.m.s. so
we have j € {0,1,2, ...,9}.

11.(10,6,4,3) L S5 = ((9,6,4,3)") + ((10,5,4,3)")% + ((10,6,4,2)*)3 has 7 of i.m.s. SO
we have m € {0,1,2, ...,5}.

12.(9,6,5,3) 1 S,, = ({8,6,5,3)*)° + ({9,6,4,3)*)? + ({9,6,5,2)*)® has 13 of i.m.s. so we
have n € {0,1,2, ...,8}.

13.(7,6,5,3,2)" L Sy, =
(7,6,4,32)" + ((7,6,4,3,2))' + ((7,6,5,3, 1) + ({7,6,5,3,1)) has 4 of i.m.s. so
we have z € {0,1}.

Take a = 1, and since :

(20,3) 4 Sy, N (14,63 L Syp,  (20,3) L S,, N(13,10) L S,y,  (20,3) 4 Sy, N (13,6,3,1) L Sy,
(20,3) 4 S5, N (13,5,3,2) L Sy, (20,3) 4 Sp5 N (12,6,3,2) L $55,(20,3) L S5, N (10,6,5,2) L Sy,

(20,3) 4 S5, N (10,6,4,3) L S5, (20,3) L S5, N (9,6,5,3) L S,, and, (20,3) L Sy, N (7,6,5,3,2)" L Sy,
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has no i.m.s in the intersections, sowe have c =d =f =g =h=j=m =n = z = 0, then have:
Y1=(20,3) + b (17,6) + e(13,7,3)" + i < 10,7,6 >™;

Y, =(20,3) + b(17,6)' + e < 13,73 >"+i < 10,7,6 >*;

such thatb € {0,1,2},e € {0,1,2, ...,6},i € {0,1,2,3,4},

and same discussion we haveon a=b =e =i =1, so k; splits.

Since (17,6) # (17,6)" on (7,a)- regular classes then either k., is split or there are two
columns, we take b € {1,2} and Since:

(17,6) L Syp N (13,6,3,1) L Sy, (17,6) L Spp N (13,5,3,2) L Sy, (17,6) L Spp N (12,6,3,2) L Sy,
(17,6) L Spy N (10,6,5,2) L Sy, (17,6) L Spp N (10,6,4,3) L Sy, (17,6) L Sy5 N (9,6,5,3) L Sy

and (17,6) | S,, N(7,6,5,3,2)* | S,,, has no i.m.s in the intersections, sowe have f =g=h=j =
m=mn =z = 0, so we have:

Y;= b(17,6) + c(14,6,3)" + d(13,10) + e(13,7,3)" +i < 10,7,6 >";

Y, =b(17,6)" + c(14,6,3)" + d(13,10)' + e(13,7,3)" +i < 10,7,6 >*;

such thatb € {1,2},c € {0,1,2,3},d € {0,1,2},e € {0,1, ...,6}and i € {0,1, ...,4},

and same discussion we haveon b =c=d =eandi € {0,1,2}.

ButdegY; = 0 mod 73 and deg Y, = 0 mod 73 onlywhenc =d =e=bandi = 0, so k, splits.

Since (13,10) # (13,10)" on (7, a)- regular classes then either ks is split or there are two
columns, we take d € {1,2} and since:

(13,10) 4 Sy, N (13,6,3,1) L Sy, (13,10) L S,5 N (13,5,3,2) L Sy, (13,10) L Spy N (12,6,3,2) L Sy,
(13,10) 4 Sy, N (10,6,4,3) L S,,, and (13,10) L S,, N (7,6,5,3,2)* L Sy,

Has no i.m.s in the intersectionssowe have f =g=h=m =2z = 0.

So we have:

Yi=¢(14,6,3)" + d(13,10) + e(13,7,3)* +i < 10,7,6 >"+j(10,6,5,2) + n(9,6,5,3);
Y,=c(14,6,3)" + d(13,10)' + e(13,7,3)" +i < 10,7,6 >*+j(10,6,5,2)" + n(9,6,5,3)';

such that ¢ € {0,1,2,3},d € {1,2},e € {0,1, ...,6},i € {0,1, ... ,4},j € {0,1, ...,.9}and i € {0,1, ... 4}.
and same discussion we haveon d=e =i ,c€{0,1,2} ,je€{24}, n=j.

But the deg Y; = 0 mod73 and deg Y, = 0 mod73 onlywhenc =0, d=e=i=1andi=n=
2,0rc=0,d=e=i=2andi=n =4 s0k; splits.
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Since (13,5,3,2) # (13,5,3,2)" on (7,a)- regular classes then ks splits or there are other two
columns.

Suppose there are two columns, we take g € {1,2,3,4} and same discussion we have on g = h =
f then kg splits.

Since (13,6,3,1) # (13,6,3,1) on (7,a)- regular classes then k, splits or there are other two
columns.

Suppose there are two columns, and we take f € {1,2, ...,7} and same discussion we have on
e=h=1i=j=f,thenk, splits.

Since (12,6,3,2) # (12,6,3,2)" on (7,a)- regular classes then k. splits or there are other two
columns.

Suppose there are two columns, and we take h € {1,2,...,6} , and we get deg Y; # 0 mod73 and deg
Y, # 0 mod73 when i # 0 and same discussion we have on m = j = h , then kg splits.

Since (10,6,4,3) # (10,6,4,3)" on (7,a)- regular classes then kg splits or there are other two
columns.

Suppose there are two columns,

Y:=j(10,6,5,2) + +m(10,6,4,3) + n(9,6,5,3);
Y,=j(10,6,5,2)" + m(10,6,4,3)" + n(9,6,5,3)";

such that j € {0,1,...,9},m € {1,2,...,5},and n € {0,1, ...,8}.
Letm € {1,2, ...,5}, and since:

e ((9,6,52) —(9,6,4,3)" +(7,6,4,3,2)) 163 §,. = (10,6,5,2) + (10,6,5,2)" +(9,6,5,3) +
(9,6,5,3) —(10,6,4,3) — (10,6,4,3)" — (9,6,5,3) — (9,6,5,3) + (7,6,5,3,2)",

DS M eeeeeeieeeeereeenaaan, (3.6).

e ((9,6,4,3)* +(7,6,4,3,2) — (9,6,5,2)* + (13,7,2) + (13,9)*) 153 §,, = (10,6,4,3) +
(10,6,4,3)" +(9,6,5,3) + (9,6,5,3) + (7,6,5,3,2)" —(10,6,5,2) — (10,6,5,2)" —(9,6,5,3) —
(9,6,5,3) + (13,7,3)* + (13,10) + (13,10Y’,

ST eeeieeiieecneeereneeeaan (3.7).

Then we have deg Y; = 0 mod7® and deg Y, = 0 mod73 only when j = m =n so kg splits.

Since (9,6,5,3) # (9,6,5,3) on (7,a)- regular classes then so k;, must splits so we get the
decomposition matrix for B; m

Lemma (3.4):

Decomposition matrix for the block B, is D23,72 (see appendix 2).
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Proof:

By using (1,0)-inducing of p.i.s. for S,, to S,5 we get:

Ds (1.0 Sz3 = kyq, Dy3 110 Sa3 =k, Dy, 1.0 S23 = Cs, Dy, 1(1.0) S23 = Ce,
Dy (2.0 S23 = €7, Dso 1.0 S23 = Cg, D;s 1.0 S23 = Co, Dy 1.0 S23 = €10,
Ds (1.0 S23 = €11, Dg 1.0 S23 = C12, Dy 1.0 S23 = ks, Dyg 1.0 S23 = ka,
D; (1.0 S23 = €13, Dg 1.0 S23 = C14, D3 1.0 S23 = ks, Dys 1.0 S23 = €17,
Ds (1.0 Sasa = C18,

Now we have ks = ks + k4 — ¢ — ¢4, either k3 — ¢11, k4 — ¢4, are principal.
Let C15 = k4 - C12 and C16 = k3 - C11.

Table(4)

(22,1)
(22,1)
(15,8)
(15,8)’
(15,7,1)*
(15,5,2,1) 1 1
(15,5,2,1)' 1 1
(15,4,3,1) 1
(15,4,3,1)' 1
(148,1) |4 |4 1|1 11
(12,8,2,1)
(12,8,2,1) | 2 1 1 1 1
(11,8,3,1) 1 1 1
(11,8,3,1)' 1 1 1
(10,8,4,1) 1 1 1
(10,8,4,1)' 1 1 1
(9,8,5,1) | 2 1111 1
(9,8,5,1) | 2
(8,7,5,2,1)* 111 1
(8,7,4,3,1) 111
(8,5,4,3,2,1]
(8,5,4,3,2,1] 1
kylkylcs|ce|cr|cg]|ColcCigf C11] Cral C13] C1a| €15 Cr6| C17] C18

N

N N
N

N
[EEN
[EEN
[EEN
[EEN

[EEN
[EEN
[EEN
[N

N I

H
(TSN PR TSN

Now k,is split to c;and ¢, [A.O.Morris and A.K.Yassen 1988].

Since (15,8,1) and (15,8,1)" are projective indecomposable spin characters of S,,(of defect 0
inS,, , p=7)and:

(15,8,1) 1 S3 = (15,8) + (15,7,1)* + (14,8,1)",

(15,8,1) | S5 = (15,8) + (15,7,1)* + (14,8,1)".

119



Journal of Basrah Researches ((Sciences)) Vol. (43). No. (1) A (2017)

and since (%)k2 is a principal character of S,; [G.D.James and A.Kerber 1981] then (%)k2
must split to c; and ¢, .

Case: c3 & cq:
Suppose c; is subtracted from c, then;
(c1 —¢3) Y(1,0) S22 = D1 + D1y — Dy3,

is not p.s. for S,,(see appendix1) hence: c; is not subtracted from c,. Since c,, c, are associated
columns and c3, c, are associated columns, then c, is not subtracted from c,, so we get the
decomposition matrix for B, m

Section (4) block of defect three

All i.m.s. of the decomposition matrix for the block B; are double we have (8) = (8) on
(7, ) —regular classes.
Theorem (4.1):

Decomposition matrix for S,3 is [appendix 2].

Proof:

We determine all except the block B;. Now we find the decomposition matrix for the block B,
By using (r,7)-inducing of p.i.s. of S,, to S,3 we geton:
D, 1(26) Sz3 = €1, Ds, 1.0 S23 = C2, Ds 1(26) S23 = C3, D; 120 S23 = Cy,
Dy, 1763 S23 = Cs, Dy3 1(26) S23 = Cg, Dy4 1(26) S23 = 2¢7,  Dy7 1(26) S23 = Cg,
Dse 1.0 Sp3 = 2¢9, Dsy 1.0 S23 = €10, Dsg 1.0 S23 = C11, Dy3 1(26) S23 = C12,
Dys 1(26) S23 = 2€13, Do 126 S23 = €14, D3q 1(26) S23 = C15, D74 13 S23 = C16,
D33 1(26) S23 = €17, Dss 1(26) S23 = C18, D3y 1(26) S23 = C19, De4 10 S23 = C20,
De; 1.0 S23 = €21, Dy 1(26) S23 = 2¢3, D3 1(26) S23 = kq, Dy 1726 Sa3 = ks,
D5 1(26) Sa3 = ks, Dy9 1(26) S23 = ky, Dy, 1(26) S23 = ks, Dy 1(26) Sa3 = ke,

D39 126 Sa3 = k7, Dy 126 S23 = k. Dss 10 Sa3 = ko

Now we have

kl = Cz + C7 + C13, k2 = C5 + C7, k3 = C7 + Cg, k4_ = ClO + C13,k5 = C11 + 2C13, k6 = C13 + C16!
k7 == CZO + sz, k8 = C21 + C22 and kg == C6 + Cg.

Since (c3 — ¢4) Y(z,6) S22+ (€1 — €6) L(1,0) S225 (€11 — €18) Y(1,0) S22 (14 — €17) Y(1,0) S22 and
(C15 - C18) ‘L(l,O) 522, are n0t pS y SO C4, ¢ C3, C6 ¢ Cl y C18 ¢ C11, C17 ¢ C14and C18 ¢ C15, SO we get
the approximation matrix.

<23 >" 1

<21,2> 1 1

<21,2>' 111

<20,2,1>" 1)1

<18,3,2 >* 1|1
<17,4,2 >* 1]1(1
<16,7 > 1|1 1
<16,7 >’ 1)1 1

120




Journal of Basrah Researches ((Sciences)) Vol. (43). No. (1) A (2017)

<16,6,1>"

<16,5,2 >"

<16,4,3 >"

[N

<15,6,2 >"

<14,9 >

< 14,9 >’

[N

<14,7,2 >

AR

NP~

<14,6,2,1 >

[N

[EnN

<14,6,2,1>'

<14,4,3,2 >

<14,4,3,2 >'

N

N

<13,9,1>"

<13,8,2 >"

[N

<13,7,2,1 >

[N

[EnN

[N

N

[EnN

[N

<13,7,2,1>'

NN

LN

[N

[N

<13,4,3,2,1>"

<12,9,2 >

<11,10,2 >"

[N

[Eny

<11,9,3 >

<11,7,3,2 >

[Eny

[EN

<11,7,3,2>'

[N

[N

[y

<11,6,3,2,1>"

[Eny

<10,9,4 >

<10,7,4,2 >

[EN

<10,7,4,2 >'

==

[y

[N

[y

<10,6,4,2,1>"

<9,8,6>"

<9761>

[EEN

<9,7,6,1>'

<9,752>

<9,7,5,2>

NININININ

NINIFRP(FPIN

NN

R

A

RlRR|-

<97,43>

<9,7,43 >

PR

<9,6,52,1>"

<96,431>"

N[N R RN R R -

N NN

AN NN

<9,543,2>"

<8,762>

[E

<817,6,2>

[EY

<8,6,432>"

A

<764321>

<76,4321>

LS

€1

C

C3

Cs

Cs

Ce

C7

Cg

Co

C10

Ci11

Ci12

Ci3

Ci4

Cis

Ci6

Ci7

Cis

Ci9

C20

C22

From lemmas and theorems above we can find the 7-Modular Projective (spin) Characters of The

symmetric group S, .

The decomposition matrix for the spin characters of S,,,p =7

Appendix 1

(22)

(22)

(21,1)°

(19,2,1)

(19,2,1)

(18,3,1)

(18,3,1)

(17,4,1)
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(17,4,1) 1 1 1

(16,5,1) 1 1 1 1

(16,5,1) 1 1 1 1

(15,7) 11|11 1|1

(156,1) | 2 1 1 1 1

(15,6,1)" 2 1 1 1 1

(15,5,2) 1 1 1 1

(15,5,2)" 1 1 1 1

(15,4,3) 1 1

(15,4,3) 1 1

(14,8)" 1|1 1|1 1|1

(1471) | & 1|1 2 2 2 11

(14,7,1) 4|11 2 2 211

(14,5,2,1) NN 11|11

(14,4,3,1) 1|1 11

(1381) | 2 1( 1 1 1 1 2 1|1 1

(13,8,1) 2|11 1 1 1 211 1

(129,1) 1 1 1 1

(12,9,1) 1 1 1 1

(1282) | 2 111 1 1 1 1 1 1] 1 1 1 1

(12,8,2)' 2|11 1 1 1 1 1 111 1 1 1

(12720 2| 2 1| 1 1 a2 a2 212 1112

(12,432, 1 1

(12,432, 1 1

(11,10,1) 1 1

(11,10,1)' 1 1

(11,8,3) 1 1 1 1 1 1 1

(11,83’ 1 1 1 1 1 1 1

(11,7,3,1) 1|1 11|12 NENE R

(11,532, 1 1 1

(11,532, 1 1 1

(10,8,4) 1 1 1 1

(10,8,4) 1 1 1 1

(10,7,4,1) 1|1 NEN RN

(10,5,4,2, 1 1

(10,54,2, 1 1

(9,8,5) 2 1| 1] 1 2 11 1

(9,8,5) 2|11 1 211 1

9751 2| 2 1] 1 2 2] 22 R R

(9,5,4,3,1) 1

(9,5,4,3,1) 1

(8,7,6,1)" 1|1 1|1 1] 1

(8,7,5,2)" 1|1 1]1 1|1 1]1

(8,7,4,3) 1|1

(8,6,5,2,1) 2 1

(8,6,5,2,1) 2 1

(8,6,4,3,1)

(8,6,4,3,1)

(8,5,4,3,2)

(8,5,4,3,2)

(7,54,32,

Dy| Dy Ds| Dy| Ds| Dg| D;| Dy| Dy| Dy Duf| Dy Dyl Du Dis| Dif Dis| Dig| Dif Do) Dag| Dz Dig Doy Das| Dyl Dag| Dyl Dyof Dol Dsgf Dag| Disl Dyl

The spin characters The decomposition matrix for the block B,

(19, 3)* 1

(17,5)" 1| 1

[
[

(14,5, 3)

[3XY
[3XY

(14,5,3)’

(13,5,3,1)" 1 |1
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(12,10)* 1 1
(12,7,3) 1 1 1 1 1
(12,7,3) 1 1 1 1 1
(12,6,3,1)* 1 1 1 1
(12,5,3,2)* 1 1
(10,7,5) 1 1 1 1
(10,7,5) 1 1 1 1
(10,6,5,1)" 2 1 1 1 1
(10, 5, 4, 3)* 1 1
(8,6,5,3)" 2 2 1
(7,6,5,3,1) 1
(7,6,5,3,1)’ 1
Dys | Dye | Dy7 | Dyg | Dyg | Dsg | D5y | Ds; | Ds3
The spin characters The decomposition matrix for the block Bj
(20,2)* 1
(16, 6)* 1 1
(14, 6,2) 1 1
(14,6,2) 1 1
(13,9)* 1 1
(13,7,2) 1 1 1 1 1
(13,7,2) 1 1 1 1 1
(13,6,2,1)" 1 1 1
(13,4,3,2)* 1
(11,6,3,2)* 1 1 1
(10, 6,4, 2)* 1 1 1
(9,7,6) 1 1 1 1
(9,7,6) 1 1 1 1
(9,6,5,2)" 2 1 1 2
(9,6,4,3) 1 1
(7,6,4,3,2) 1
(7,6,4,3,2) 1
Dsy | Dss | Dsg | Ds7 | Dsg | Dsg | Do | D6y | De2

The spin Decomposition matrix for the The spin Decomposition matrix for the block
characters block B, characters B:

(18, 4)* 1 (17,3,2) 1

(11,7,4) | 1 | 1 (17,3,2) 1

(11,7,4) 1 1 (10,9, 3) 1 1
(11,6,4,1)" 1 1 (10,9, 3)’ 1 1
(11,5,4,2)* 1 (10,7,3,2)* 1] 11 1

Dg3 | Doy Dgs (10,6,3,2,1) 1
(10,6,3,2,1) 1
De6 | De7 | Deg | Dgg | D79 | D74

The spin Decomposition matrix for the The spin Decomposition matrix
characters block Bg characters for the block B,

(16,4,2) | 1 (16,3,2,1)* 1

(16,4,2) 1 (10,9,2,1)* 1 1

(11,9,2) 1 1 (9,8,3,2) 1 1

123




Journal of Basrah Researches ((Sciences)) Vol. (43). No. (1) A (2017)

(11,9,2) 1 1
(9,7,4,2)" 1 1 1 1
(9,6,4,2,1) 1
(9,6,4,2,1) 1
D73\ D73 | D74 | D75 | D76 | D77
The spin Decomposition matrix
characters for the block Bg
(15,4,2,1)"] 1
(11,8,2,1)" 1 1
(9,8,4,1)* 1 1
(8,7,4,2,1) 1
(8,7,4,2,1) 1
Dgy | Dg; | Dgs

The blocks of defect 0 are:

(9,7,3,2,1) 1
(9,7,3,2,1) 1
Dyg D79 | Dgo
The spin The decomposition matrix for
characters the block B
(13,5, 4) 1
(13,5,4) 1
(12, 6,4) 1 1
(12,6,4) 1 1
(11,6,5) 1 1
(11,6, 5)’ 1 1
(7,6,5,4)" 1 1
Dgy| Dgs | Dgg | Dgy | Dgg | Dgo

(13,6,3) = Doy, (13,6,3)" = Doy, (12,5,4,1)" = Doy, (10,8,3,1)" = Dy

Appendix 2

The decomposition matrix for the spin characters of S,3,p =7

<23 >"

<21,2>

[y
[y

<21,2>'

<20,2,1>"

<18,3,2>"

<17,4,2 >°

<16,7 >

< 16,7 >'

[N
[N

[N

<16,6,1>"

N
=

[N

<16,5,2 >"

<16,4,3 >"

[EN

<15,6,2 >"

<14,9 >

< 14,9 >'

[ERN

<14,7,2 >

NG SN PNES)

N[

<14,6,2,1 >

-

<14,6,2,1 >'

<14,4,3,2 >

<14,4,3,2 >'

Rk

Rk

<13,9,1>"

<13,8,2>"

<13,7,2,1 >

[EEN

A

[N

N
[N
[N

<13,7,2,1>'

NINAIN
N

NN

[EN

<13,4,3,2,1>"

<12,9,2 >°

<11,10,2 >*

[N

[EN

<11,9,3 >"

<11,7,3,2 >

[EEN
[EEN

<11,7,3,2 >'

[EEN
[EEN
[EEN

-

<11,6,3,2,1>"
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<10,9,4 >

<10,7,4,2 >

[EEN
[EEN
[EEN
[EEN
[EEN
[EEN

<10,7,4,2 >'

[EEN
[EEN
[EEN
[EEN

[N

<10,6,4,2,1>"

<98,6>"

<976,1>

[EEN

<9,7,6,1>'

<9752>

<9,7,52>'

NININININ

NI

N[N N

e

S
[E=N

N

<9743>

<9,7,43>'

N

<9,6,52,1>"

<96,4,3,1>"

N(N[R (RN N R P -

S

RN R RN N RN

<9,5432>"

<8,76,2>

[EEN
[EEN

<8,7,6,2>

[EEN
[EEN

<8,6,432>"

NGRS

<7,64321>

<7,6,4321>

d6 d7 d8 d9 d10 dll dlZ d13 d14 d15 d16 d17 d18 d19

SIS

The spin
characters

The decomposition matrix for the block B,

(22,1)

(22,1)

(15, 8)

(15,8)’

(BN

(15,7,1)"

(15,5,2,1)

(15,5,2,1)

(15J 4'; 3; 1)

(15,4,3,1)

(14,8,1)"

(12,8,2,1)

(12,8,2,1)

(11,8,3,1)

(11,8,3,1)

(10,8,4,1)

(10,8,4,1)’

(9,8,5,1)

(9,8,5,1)

=
=
[E=Y
=

(8,7,5,2,1)"

(8,7,4,3,1)"

I

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

A

(8,54,3,2,1)

d27 dZ dZ‘J d3 d3 d32 d33 d34- d35 d36 d37 d38

d40

The spin
characters

The decomposition matrix for the block Bj

(20,3)

(20,3)

(17,6)
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(17,6)

(14,6,3)" 101

(13,10)

(13,10)’

(13,7,3)" 1111

(13,6,3,1)

(13,6,3,1)'

(13,5,3,2)

(13,5,3,2)'

(12,6,3,2)

(12,6,3,2)'

(10,7, 6)" 1)1

(10,6,5,2)

(10,6,5,2)’

(10,6,4,3)

(10,6,4,3)’

(9,6,5,3)

(9,6,5,3)

(7,6,5,3,2)"

The spin
characters

The decomposition matrix for the block B,

(19,4)

(19,4)

(18,5)

(18,5)’

(14,5,4)"

(13,5,4,1)

(13,5,4,1)’

(12,11)

(12,11)

(12,7, 4)°

(12,6,4,1)

(12,6,4,1)'

(12,5,4,2)

(12,5,4,2)'

(11,7,5)°

(11,6,5,1)

(11,6,5,1)’

(11,5,4,3)

(11,5,4,3)’

(81 6’ 5’ 4)

(8,6,5,4)'

(7,6,5,4,1)

The spin characters

The decomposition matrix for the block Bjg

(19,3,1)"

1

(17,5,1)"

1 1
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(15,5,3)" 1 1
(14,5,3,1) 1] 1
(14,5,3,1) 1] 1
(12,10,1)* 1 1
(12,8,3)" 1 1 1 1 1
(12,7,3,1) 1] 1 1] 1
(12,7,3,1) 1] 1 1] 1
(12,5,3,2,1)* 1 1
(10,8,5)" 1 1 1
(10,7,5,1) 1 1 1 1 1
(10,7,5,1)’ 1 1 1 1 1
(10,5,4,3,1)* 1 1
(8,7,5,3) 1 1 1
(8,7,5,3) 1 1 1
(8,6,5,3,1) 2 |1
d77 | d7g | d7g | dgo | dg1 | dgz | dg3 | dgy | dgs
The spin Decomposition matrix The spin The decomposition matrix for
characters for the block Bg characters the block B
(18,4,1)* 1 (17,3,2,1) 1
(11, 8,4)* 1 1 (17,3,2,1) 1
(11,7,4,1) 1 1 (10,9,3,1) 1 1
(11,7,4,1) 1 1 (10,9,3,1) 1 1
(11,5,4,2,1 1 (10, 8,3,2) 1 1
dge dg; dgg (10,8, 3,2)’ 1 1
(10,7,3,2,1)" 1 1
d89 d90 d91 d92 d93 d94
The spin The decomposition matrix for the
characters block Bg
(16,4,2,1) | 1
(16,4,2,1)’ 1
(11,9,2,1) | 1
(11,9,2,1) 1 1
(9,8,4,2) 1
(9,8,4,2) 1 1
(9,7,4,2,1)" 1 1
d95 d96 d97 d98 d99 d100

The blocks of defect 0 are:

(13,6,4)" = dyp1, (12,6,5)" = d1p3,

(11,6,4,2) = dyo3 , (11,6,4,2)" = dy0, and (9,8,3,2,1)* = dys
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