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Abstract :

In this paper we calculate the Brauer trees for the spin characters of the symmetric groups

Sn, 13 <n <20 for the prime p =13

Introduction :

The covering group of the symmetric group Sn
has characters® called spin characters ,
Decomposition matrix is the relation between
ordinary (projective) and modular characters? 34
The problem for finding modular characters from
ordinary characters is very difficult in general®:) ,
for symmetric group see®®# , and for covering
group of Sy see 89 | In this paper we find the 13-
mudular spin characters for Sp 13<n <20.

Notation :

= equivalence mod 13

deg <p> the degree of the spin character <>
i.m. irreducible modular spin character
<p>,<p>" the associate spin characters for S,
<p>" the double spin character Sy
<p>1"T)  the (r,7)- inducing of <B>

<p>lm  the (r,7)- restriction of <p>

Section 1: 13- Brauer tree for Si3

S13 has block of defect one B=L1 UL, where
Li={<12,1> <12,1>',<10,3>, <10,3>',<8,5>,
<8,5>} and L={<13>", <11,2>,<11,2>", <9,4>,
<9,4>' <7,6> ,<7,6>'} such thatdeg L1=1,
deg Lo=-1 .The other spin characters are of defect
zero . S13 has 26 (13,a)-regular classes . so, B has
12 i.m.
<12>1S13=<13>"+<12,1>=C;
<12>1S813=<13>"+<12,1>'=C;
<11,1>"1S13 =<12,1> + <12,1>" + <11,2> +
<11,2>'=Ky=C3+Cs (0
<10,2>"10135,53 = <11,1> + <11,1>'+ <10,3> +
<10,3>'= Ko = Cs+Cs
<9,3>" 1104)55 = <10,3> + <10,3>" +<9,4> +
<9,4>' =K3 = C7+Cs
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<8,4>" 10583 = <9,4> + <9 4> + <8,5> + <8,5>'
= K4 =Cot+Cyo

<7,5>"1@8)S,5 = <8 5> + <8,5>' + <7,6> + <7,6>'
=Ks = C11+C12

Since <11,2> #<11,2>', <10,3> #<10,3>',
<9,4> #<9,4>" and <8,5> # <8,5> on (13,0)-
regular classes ,so the Brauer tree is :

<12,1> —<11,2>- <10,3> - <9,4> — <8,5> — <7,6>
<13>*

<12,1>'-<11,2>"- <10,3>' — <9,4>'—<8,5>" — <7,6>'

Section 2: 13- Brauer tree for Sia:

S14 has block of defect one B=L1 UL, where
L,={<13,1>", <10,3,1> ,<10,3,1>', <8,5,1>,
<8,5,1>'} and Lo={<14>, <14>',<11,2,1>,
<11,2,1>',<9,4,1> <9,4,1>" <7,6,1>, <7,6,1>'}
such that deg L1 =1 and deg L>=—1. The other spin
characters are of defect zero . Si3 has 32 (13,0)-
regular classes . So, B has 12 i.m.

C11108y, = <14> + <14>" +2 <13,1>"
=K=D;1+D> (10)

C311981, = <13,1>" + <11,2,1> = D3
Cat10S,, = <13,1>" + <11,2,1>' = D4
Cs1981,=<11,2,1> + <10,3,1> = Ds
Cet10S1, = <11,2,1>" + <10,3,1>" = D¢
C7108y4 = <10,3,1> + <9,4,1> =Dy
Cet0S, = <10,3,1>" + <9,4,1>' =Dg
Cot®0S14 = <9,4,1> + <8,5,1> = Dy
C10139S14 = <9,4,1>" + <8,5,1> = Dyg
C11110Sy4 = <8,5,1> + <7,6,1> = D11
C121408y, = <8,5,1> + <7,6,1>' = D12
so the Brauer tree is :
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<14> <11,2,1> - <10,3,1> —<9,4,1> — <8,5,1> — <7,6,1>
<13,1>" '

<14>' / \ <11,2,1>' - <10,3,1>' — <9,4,1>"' — <8,5,1>' — <7,6,1>'

Section 3 : 13- Brauer tree for Sis:

S1s has block of defect one B=L1 UL, where
Li={(<13,2> + <13,2>") ,<10,3,2>" , <8,5,2>"}
and Lo={<15>", <12,2,1>",<9,4,2>" <7,6,2>"}
such that deg L1 =2 and deg L>=-2 .The other spin
characters are of defect zero . Sis has 38 (13,0)-
regular classes , So B has 6 i.m.

D11122)S5 = <15>" + <13,2> + <13,2>' = E;
D31(122S5 = <13,2> + <13,2>" + <12,2,1>" =E;
Dst122S5 = <12,2,1>" + <10,3,2>" =E3
D71(12255 = <10,3,2>" + <9,4,2>" = E4
Do1(1?2)S15 = <9,4,2>" + <8,5,2>" = Es
D111122S;5 = <8,5,2>" + <7,6,2>" =Es

From above we have the Brauer tree :

<15>™<13,2>= <13,2>'—<12,2,1>"-<10,3,2>" <9,4,2>*—‘

<7,6,2>"— <8,5,2>"

Section 4 : 13- Brauer trees for Sis:

S16 has two blocks of defect one B1=L1 UL>
where L;={ <15,1>", (<13,2,1> + <13,2,1>'),
<9,4,2,1>" , <7,6,2,1>"}, Lo={ <14,2>",
<10,3,2,1>" <8,5,2,1>"} such that deg L1=-2 , deg
L>=2 and B,=L3UL4 where Lz={<16>,
<16>' <12,3,1> <12,3,1>', <9,4,3> ,<9,4,3>",
<7,6,3>,<7,6,3>"}, Ls={<13,3>", <11,3,2>,
<11,3,2>' <8,5,3> ,<8,5,3>'} such that
deg Ls=-2, deg Ls=2 , the other spin characters
are of defect zero . Sie has 45 (13,a)-regular
classes , so B1 and B2 have 18 i.m.

(4:1) : 13- Brauer tree for B1 :

<14,1>112295;6 = <15 1>" + <14,2>" =Fy3

EzT(l 0816 = 2<14,2>" + 2<13,2,1> +2<13,2,1>'
=2Fu

E3t®0S6 =<13,2,1> +<13,2,1>" +<10,3,2,1>" = F15
Eqt10S16 =<10,3,2,1>" + <9,4,2,1>"= Fye
Est®0S16 = <9,4,2,1>" + <8,5,2,1>" = Fy7
Ee110S16 =<8,5,2,1>" + <7,6,2,1>" = Fyg

From above we have the Brauer tree :
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<15,1>"- <14,2>"-<13,2,1> = <13,2,1>" — <10,3,2,1>*:|

<7,6,2,1>" — <8,5,2,1>" —<9,4,2,1>"

(4:2) : 13- Brauer tree for B2 :

The block B has 6 m.i. then Bz has 12 i.m.
E11113S;6 = <16> +<16>+2<13,3>"

= Kl :F1+F2 (10)
<12,3>1108,6=<13,3>" + <12,3,1> = F3
<12,3>'1105,5=<13,3>" + <12,3,1> = F4

Eat13)S6 = <12,3,1> + <12,3,1>' + <11,3,2> +
<11,3,2>' = Kz = Fs +Fe

E4T(11’3)316 =<11,3,2> +<11,3,2>'+ <9,4,3> +
<9,4,3> =Ks=F7+Fsg

Es10 3)316 <9,4,3,> +<94,3> +<8,53> +
<8,5,3> = K4 =Fg + F1o

Est9S56 = <8,5,3> + <8,5,3> + <7,6,3> +
<7,6,3>"=Ks=F11 + F12

Since <12,3,1>#<12,3,1>',<11,3,2>#
<11,3,2>",<9,4,3> #<9,4,3>" and

<8,5,3> #<8,5,3>' on (13,a)-regular classes,
then Kz, Kz, Ksand Ks are split (respectively ) .
From above we have the Brauer tree :

<16>\ / <12,3,1>—<11,3,2> — <9,4,3> — <8,5,3> — <7,6,3>
<13,3>"

/N
<16>" <12,3,1>'- <11,3,2>"~ <9,4,3>"— <8,5,3>"~ <7,6,3>'

Section 5 : Brauer trees for Si7:

S17 has two blocks of defect one B1=L1UL>
where Li={(<13,4> + <13,4>" ), <11,4,2>"
<8,5,4>"}, L, ={<17>",<12,4,1>" , <10,4,3>",
<7,6,4>" } such that deg Li=4 , deg L =—4 and
Bo=L3ULs where L3 = {<14,3>, <14,3>',
<11,3,2,1>,<11,3,2,1>", <8,5,3,1> ,<8,5,3,1>" } ,
Ls={<16,1>, <16,1>' ,<13,3,1>", <9,4,3,1>,
<9.4,3,1>',<7,6,3,1>, <7,6,3,1>" } such that deg
L3 =4 and deg L4=—4 . The other spin characters
are of defect zero . Si17 has 54 (13,a)-regular
classes , so B1 and B, have 18 i.m.

(5:1) : 13- Brauer tree for Bz :

F1104817 = <17>"+ <13/4> +<13,4>' =G,
F31104S,7 = <13,4> + <13,4>' + <12,4,1>" = G2
Fs1104517 = <12,4,1>" +<11,4,2>" = G3

F/1(104S,; =<11,4,2>" + <10,4,3>" = G4
Fo1(104S7 = <10,4,3>" + <8,5,4> " = Gs
F1111098;7 = <8,5,4>" + <7,6,4>" = Ge
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From above we have the Brauer tree :

<17>"-<13,4>=<13,4>"-<12,4,1>"- <11,4,2>’j

<7,6,4>"—<8,5,4>"—<10,4,3>"

(5:2): 13- Brauer tree for Bz :

The block B1 has 6 i.m. so B2 has 12 i.m.

F1139S7 = <16,1> + <14,3> + <14,3>' + <13,3,1>
= Kl
F13713)S,7 =
= K2

Fo1 087 = <16,1>" + <14,3> + <14,3>' +
<13,3,1>" = K3

*

<16,1> +<16,1>" + <14,3> +<14,3>'

FST(l 0)317 <13,3,1>" +<11,3,2,1> = G11
Fe110S;; = <13,3,1>" + <11,3,2,1>' = G2
F7110S:7 = <11,3,2,1> + <9,4,3,1> = G13

Fe110S1; =<11,3,2,1>" +<9.4,3,1>' = Gy
Fo10S;7 = <9,4,3,1> + <8,5,3,1> = G15

F10139817 =<9,4,3,1>" + <8,5,3,1>" = G
F111398;7 = <8,5,3,1> + <7,6,3,1> = Gy7
F12130817 = <8,5,3,1>" + <7,6,3,1>' = G1g

<14,3,1>|® 08,7 = <13,3,1>" + <14,3> = Gg
since <14,3,1> i.m. in Sis

<14,3,1>' ¢<1 08,7 = <13,3,1>" + <14,3>" = Gy
since <14,3,1>"i.m. in Sy

Since Ky = K1+ K3 —Gg— Gipthen K1 — G 10 = Gy
and Kz — Gg = Gg

From above we have the Brauer tree :

<16,1> - <14,3>

\

<13,3,1>"

/

<16,1> — <14,3>

<11,3,2,1> — <9,4,3,1> — <8,5,3,1> — <7,6,3,1>

<11,3,2,1>' —<9,4,3,1>' — <8,5,3,1>' — <7,6,3,1>'

Section 6 : 13- Brauer trees for Sis:

Sis has three blocks of defect one , Bi=L1UL>
where L1={<16,2>" , (<13,3,2> +<13,3,2>"),
<9,4,3,2>,<7,6,3,2> }, L,={ <15,3>", <12,3,2,1>",
<8,5,3,2 >"} such that deg L1= 5 , deg L, = -5 and
B2=L3UL4 where L3={<17,1>", (<13,4,1> +
<13.4,1>"),<10,4,3,1>",<7,6,4,1>" },
Ls={<14,4>" <11,4,2,1>"  <8,5,4,1>"} such that
deg L3 =1, deg Ls=-1 and B3 = L5+ Ls where
Ls ={<13,5>" <11,5,2>,<11,5,2>",<9,5,4>,
<9,5,4>"} | Le ={<18> <18>' <12,5,1>,
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<12,5,1>',<10,5,3>,<10,5,3>" ,<7,6,5>,

<7,6,5>" } such thatdeg Ls =4 ,degle=—4

The other spin characters are of defect zero . Sig has
64 (13,a)-regular classes , so B1, B2 and B3 have 24
i.m.

(6:1) : 13- Brauer tree for B: :

G7 1122815 = <16,2>" + <15,3>" =H1g

Go 1122515 = <15,3>" + <13,3,2> + <13,3,2>

= Hoo

G 1122815 = <13,3,2> + <13,3,2>" + <12,3,2,1>"
=Hx

Gis 1122)S15=<12,3,2,1>" + <9,4,3,2>" = Hp,

Gis 1122S15=<9,4,3,2>" + <8,5,3,2>" = Hys

Gi7 T(12’2)518 =<8,5,3,2>" +<7,6,3,2>" = Hys

From above we have the Brauer tree for B:

<16,2>"—<15,3>"—<13,3,2> = <13,3,2>' — <12,3,2,1>"—

<7,6,3,2>" —<8,5,3,2>"—<9,4,3,2>"-

(6:2) : 13- Braure tree for Bz :

G71U04S1e = <17,1>" + <14,4>" = Hy3
G2110S1 = 2 <14,4>" +2 <13,4,1> + 2 <13,4,1>
=2H14

G3t19S15 = <13,4,1> + <13,4,1>" + <11,4,2,1>"
=His

G118 = <11,4,2,1>" + <10,4,3,1>" = Hye
Gst10Sg = <10,4,3,1>" + <8,5,4,1>" = Hy7
Ge1 0S5 = <8,5,4,1>" + <7,6,4,1>" = Hig

From above we have the Brauer tree for By

<17,1>"-<14,4>"-<13,4,1>=<13,4,1>" —<11,4,2,1>" —

<7,6,4,1>" <8,5,4,1>" — <10,4,3,1>" -

(6:3) : 13- Brauer tree for Bs :

Sinse B1 and B have 12 i.m. then B3 has 12 i.m.
G1109S1 = <18> + <18>' + 2<13,5>" = K4
=H;+H, 10

<12,5>1108,5 = <13,5>" + <12,5,1> = H3
<12,5>110985 = <13,5>" + <12,5,1>' =H4
G3t®9S1g =<12,5,1> + <12,5,1>" + <11,5,2> +
<11,5,2>" =Kz = Hs+ Hs

G41®9S1g =<11,5,2> +<11,5,2>"' +<10,5,3> +
<10,5,3>'=Ks=H7+ Hs

GsT(g 5)818 <10,5,3> +<10,5,3>" + <9,5,4> +
<9,5,4>"=Ks4=Hg + Hio
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Ge1®¥S15 =< 9,54> + <9,5,4>" + <7,6,5> +
<7,6,5>'= Ks = Hi1 + Hp2

Since <12,5,1> #<12,5,1>", <11,5,2> #<11,5,2>",

<10,5,3> #<10,5,3>" and <9,5,4> # <9,5,4>'

on (13,a)-regular classes , then K> , Kz, Ksand Ks
are splits (respectively ) .

From above we have the Brauer tree

<18> <12,5,1> —<11,5,2> — <10,5,3> — <9,5,4> — <7,6,5>
4
<13,5>"
/ N
<18>' <12,5,1>' — <11,5,2>"- <10,5,3>'- <9,5,4>' — <7,6,5>'

Section 7 : 13- Brauer trees for Sio:

S19 has four blocks of defect one B1= L1UL>
where L;={<19>" , <12,6,1>",<10,6,3>",
<8,6,5>" }, Lo ={(<13,6> +<13,6>") , <11,6,2>",
<9,6,4>" } such that deg L1 =5, deg Lo =—5and
Bo=L3ULs where Lz={<14,5><14,5>",
<11,5,2,1>,<11,5,2,1>' ,<9,54,1>,<9,5,4,1>'} ,
Ls={<18,1>, <18,1>", <13,5,1>", <10,5,3,1>,
<10,5,3,1>',<7,6,5,1> , <7,6,5,1>"}such that
deg Ls=3 , deg L4=-3 and B3=LsUL¢ Where
Ls={<16,2,1>" <14,3,2>",<9,4,3,2,1>",
<7,6,3,2,1>"}, Le= {<15,3,1>", (<13,3,2,1>
+<13,3,2,1>) ,<8,5,3,2,1>"} such that deg Ls =5
deg Le =—5 and Bs= L7ULg where L7= {<17,2>,
<17,2>",<13,4,2>" ,<10,4,3,2>, <10,4,3,2>",
<7,6,42>,<7,6,42>"} , Lg= {<15,4>,<15,4>",
<12,4,2,1>,<12,4,2,1>", <8,5,4,2> ,<8,5,42>"}
such that deg L7 = 6 , deg Ls=— 6 The other spin
characters are of defect zero . Si9 has 75 (13,0)-

regular classes . So By, B2, Bz and B4 have 36 i.m.

(7:1) : 13- Brauer tree for B :

H11®8S g = <19>" + <13,6> + <13,6>' = |1
H31®0)S19 = <13,6> + <13,6>' + <12,6,1>" = I,
Hs1®6)S19=<12,6,1>" + <11,6,2>"= I3
H71680S4 = <11,6,2>" + <10,6,3>" = 14
Hot®6)S19 = <10,6,3>" + <9,6,4>" =I5
H111®9S19= <9,6,4>" + <8,6,5>" = Is

From above we have the Brauer tree for B:

<19>"—<13,6> = <13,6>-<12,6,1>"— <11,6,2>"

<8,6,5>" —<9,6,4>" — <10,6,3>"—

(7:2) : 13- Brauer tree for B2 :
Hi10S1g = <18,1> + <14,5> + <14,5>" +
<13,5,1>"=K;
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H131®S19 = <18,1> + <18,1>' + <14 5> + <14,5>
=K>

HZT(l’O)Slg =<18,1>"+<14,5> + <14,5>" +
<13,5,1>" = K3

HsT(l 0)319 <13,5,1>" +<11,5,2,1> = Iy
Het 0819 = <13,5,1>" + <11,5,2,1>" = I12
H7T(1 0819 =<11,5,2,1> + <10,5,3,1> = l13

Hgt 0819 =<11,5,2,1>" +<10,5,3,1>" = l14
Hot™0S9 = <10,5,3,1> + <9,5,4,1> = |15
Hi0110S19 =<10,5,3,1>" + <9,5.4,1>" = I3
H11110S19 = <9,5,4,1> + <7,6,5,1> = |7
Hi21 10819 =<9,5.4,1>" + <7.6,5,1>" = Iz
<14,5,1>]1,0S19 = <13,5,1>" + <14,5> = Iy
since <14,5,1> i.m. in Sy
<14,5,1>'|1,0S19 =<13,5,1>" + <14,5>' =
since <14,5,1>" i.m. in Sy

Since Ky = K1 + K3 — lg — ligthen K1 — lIg = |7 and
Ks—1lio=1ls

From above we have the Brauer tree for B,

l1o

<18,1>—<14,5> <11,5,2,1> - <10,5,3,1> — <9,54,1> — <7,6,5,1>
L7
<13,5,1>
/
—<14,5>'

<18,1>' <11,5,2,1>' - <10,5,3,1>' — <9,5,4,1>' — <7,6,5,1>'

(7:3) : 13- Brauer tree for Bs :

Hio1W9Sg = <16,2,1>" + <15,3,1>" = I3
<14,3,1>11228,9 = <15,3,1>" + <14,3,2>" = I3,
Hm(l 0819 = 2<14,3,2>" + 2<13,3,2,1> +
2<13,3,2,1>'=2l33

HZZTﬂO)slg <13,3,2,1>+<13,3,2,1>' +
<9,4,3,2,1>" = Iz

stT(lﬁ")Slg =<9,4,3,2,1>" +<85,3,2,1>" = I35
H24110S19 = <8,5,3,2,1>" + <7,6,3,2,1>" = I3

From above we have the Brauer tree for Bs

<16,2,1>"—<15,3,1>"—<14,3,2>"—<13,3,2,1> = <13,3,2,1>"—

<7,6,3,2,1>"—<8,5,3,2,1>" —<9,4,3,2,1>"-

(7:4) : 13- Brauer tree for Bs :
Since B1 , B> and B3 have 24 i.m. then B4 has 12
i.m.

His 1122819 = <17,2> + <17,2> ' + <15,4>

+<15,4>"=Kas = l1g + I

H14T(12 2819 = <15,4> + <15,4>" + 2<13,4,2>"
=Ks=la1+ I22

<12,4,2>11228,9 = <13,4,2>" + <12,4,2,1> =23
<12,4,2>'11225,9 = <13,4,2>" + <12,4,2,1>" =34
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Hi61(129S19 = <12,4.2,1> + <12.,4,2,1>' <10,4,3,2>
+<10,4,3,2>" =Kg =I5 + l26
H17112289 = <10,4,3,2> +<10,4,3,2> + <8,5,4,2>

+<8,5,4,2>"=K7=1lp7+ s

Hi1s1122S9 = <8,5,4,2> + <8,5,4,2>"+ <7,6,4,2> +
<7,6,42>"=Kg =129+ 30

Since <17,2> #<17,2>" <15.4>#<15,4>",
<12,4,2,1> #<12,4,2,1>',<10,4,3,2> #<10,4,3,2>'
and <8,5,4,2> # <8,5,4,2>" on (13,a)-regular
classes , then K4, Ks , Ks , K7 and Kg are splits
(respectively ) .

From above we have the Brauer tree for B4

<17,2> - <154> <12,4,2,1> — <10,4,3,2> — <8,5,4,2> — <7,6,4,2>

/

<13,4,2>"
/
<17,2>' —<15,4>'

<12,4,2,1>' —<10,4,3,2>' — <8,5,4,2>" — <7,6,4,2>'
Section 8 : 13- Brauer tree for Sxo:

Sz has five block of defect one B1= L1UL>
where Ly = { <15,4,1>, <15,4,1> , <13,4,2,1>",
<8,5,4,2,1>,<8,5,4,2,1>" } | L, ={<17,2,1>,
<17,2,1>' <14,4,2> ,<14,4,2>' <10,4,3,2,1>,
<10,4,3,2,1>', <7,6,4,2,1>, <7,6,4,2,1>' } such that
deg Li=2, deg Lo=—2 and B>= L3 U L4 where

Ls = {<14,6>" <11,6,2,1>", <9,6,4,1>"} ,

Lo={ <19,1>", (<13,6,1> +<13,6,1>") ,
<10,6,3,1>", <8,6,5,1>" } such that deg Lz =1 ,

deg Ls=—1and B3= Ls U Ls where Ls={<18,2>",
(<13,5,2> +<13,5,2>") ,<10,5,3,2>", <7,6,5,2>} ,
Le={<15,5>",<12,5,3,2>" , <9,5,4,2>"} such that
deg Ls=6, deg Le=— 6 and B4 =L7U Lg where

Ly ={<16,4>", <12,4,3,1>",<8,5,4,3>" },
Le={<17,3>", (<13,4,3> +<13,4,3>") , <11,4,3,2>",
<7,6,4,3>"} such that deg L7= 1, deg Ls = -1 and
Bs=LgUL10 where Lo={<20>, <20>', <12,7,1>,
<12,7,1>',<10,7,3>, <10,7,3>' ,<8,7,5> ,
<8,7,5>"} , L1o= {<13,7>",

<11,7,2> <11,7,2>" ,<9,7,4> ,<9,7,4>" } such that
deg Lo =5, deg L1o =—5 . The other spin characters
are of defect zero . Szo has 85 (13,a)-regular

classes . So B1, B2, B3, B4 and Bs have 42 i.m.

(8:1) :13- Brauer tree for Bz :

l19119S50 = <17,2,1> + <15,4,1> = J;

1201 10S0 = <17,2,1>" + <15,4,1>" = J,

1321 10S,0 = <15,4,1> + <15,4,1>" + <14,4,2> +
<14,42>" =Ky

|217(1 O)Szo <15,4,1>+<14,42> +<14,42>" +
<13,4,2,1>"= K>
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lo21M0S00 = <15,4,1>" + <14,4,2> + <14,4.2>" +
<13,4,2,1>" = K3

<14,4,2,1>|1,0)S20 = <13,4,2,1>" +<14,4,2> = Js
since <14,4,2,1> i.m. in Sx

<14,4,2,1>'| 1,0)S20 =<13,4,2,1>"+ <14,4,2>' = J
since <14,4,2,1>' i.m. in Sy

157108y = <13,4,2,1>" + <10,4,3,2,1> = J;
26110850 = <13,4,2,1>" +<10,4,3,2,1>" = Jg
|27T(1 0S,0=<10,4,3,2,1> + <8,5,4,2,1> = Jo
lost10Sz =<10,4,3,2,1>" + <8,5,4,2,1>" = Jio

logt0Sy = <8,5,4,2,1> + <7,6,4,2,1> = Ji1
13011080 = <8,5,4,2,1>" + <7,6,4,2,1>" = J1
Since K1 = Kz + Kz — Js — Js then K> — Jg = J3 and
Ks —Js = Js, from above we have the Brauer tree

<17,2,1>-<154,1>-<14,4,2> <10,4,3,2,1>-<8,5,4,2,1>-<7,6,4,2,1>

/ <13,4,2,1>

<17,2,1>'-<15,4,1>'-<14,4,2>"  <10,4,3,2,1>-<8,5,4,2,1>"—-<7,6,4,2,1>'

(8:2) : 13- Brauer tree for B2 :

11398, = 2<14,6>" + 2<13,6,1> + 2<13,6,1>'

=2 Ji3

13100850 =<13,6,1>+ <13,6,1>' +<11,6,2,1>" = Ju4

141308y = <11,6,2,1>" + <10,6,3,1>" = J15
15119850 = <10,6,3,1>"+ <9,6,4,1>" = Ji5
l6T10Sy0 = <9,6,4,1>" + <8,6,5,1>" = J17
17110850 = <19,1>" + <14,6>" = Jig

From above we have the Brauer tree

<19,1>"-<14,6>"-<13,6,1> = <13,6,1>' — <11,6,2,1>*W

<8,6,5,1>"— <9,6,4,1>"-<10,6,3,1>"—

(8:3) : 13- Brauer tree for Bs :

1711228y = <18,2>" + <15,5>" = J1g

1911228y = <15,5>" + <13,5,2> + <13,5,2>" = Jpo
1111(122Sp0 = <13,5,2> + <13,5,2>" + <12,5,2,1>"
=Ja

11371298y = <12,5,2,1>" + <10,5,3,2>" = I
l151(1?2)Sp = <10,5,3,2>" + <9,5,4,2>" = 3
l171(122)Sp0 = <9,5,4,2>" + <7,6,5,2>" = Jp4

From above we have the Brauer tree
<18,2>* — <15,5>" - <13,5,2> = <13,5,2>' — <12,5,2,1>*J
<7,6,5,2>"—<9,5,4,2>" — <10,5,3,2>"

(8:4) : 13- Brauer tree for Bs :

l191 13S0 = <17,3>" +<16,4>" = Jos

lo11119Sy0 = <16,4>" + <13,4,3> + <13,4,3>" = Jps
1231 13S0 = <13,4,3> + <13,4,3>'+ <12,4,3,1>*
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l251 (119800 = <12,4,3,1>" + <11,4,3,2>" = Jos
L7 113S,50 = <11,4,3,2>™+ <8,5,4,3>" = g
291119850 = <8,5,4,3>" + <7,6,4,3>" = 30
From above we have the Brauer tree

<17,3>" — <16,4>" —<13,4,3> = <13,4,3>'— <12,4,3,1>" ]

<7,6,4,3>" —<8,5,4,3>"— <11,4,3,2>"

(8:5) : 13- Brauer tree for Bs :

Since B1, B2, Bzand B4 have 30 i.m. then Bs has
12 im.

11171800 = <20> + <20>' +2<13,7>" = K4 = Ja1 +
J32 (10)

<12,7>1098,, = <13,7>" + <12,7,1> = Ja3
<12,7>"1108,, = <13,7>" + <12,7,1>" = Jas

131" NS00 = <12,7,1> + <12,7,1>'+ <11,7,2> +
<11,7,2>"=Ks = J35 + J36

1417180 = <11,7,2> + <11,7,2>' + <10,7,3> +
<10,7,3>" =K = Ja7 + Jzs

15118y = <10,7,3> + <10,7,3>'+ <9,7,4> +
<9,7,4>"=K7 =J39 + Jao

l61(7"1Sp0 = <9,7,4> + <9,7, 4> + <8,7,5> + <8,7,5>'
= Kg=Ja1 + Jaz

Since <12,7,1> #£<12,7,1>",<11,7,2> +
<11,7,2>",<10,7,3> #<10,7,3>" and <9,7,4> #
<9,7,4>'

on (13,a)-regular classes , then Ks , K¢ , K7 and Kg
are split (respectively ) .

From above we have the Brauer tree

<20>\ / <12,7,1>-<11,7,2> —<10,7,3> — <9,7,4> — <8,7,5>
<13,7>"
<20>' <12,7,1>' — <11,7,2>" — <10,7,3>' — <9,7,4>' — <8,7,5>'
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