# The quads have order (q, q)

2
. The generalized octagon has order (q , 1).

| > restart;
;> with (LinearAlgebra) :
> q=gq
i q=4q )
(> 5= g2 =gyt = (14 1)12;

s i=gq

2:=q

t = 2q )
>ve=(s+ 1) -(14st+st(—2)+s 0 (—2) +s2-—2));

=g+ 1) (*+2¢8+24 " +24 +1) 3)

> M= Matrix([[O, 1,1,0,0,0,0,0,0,0], [s,s —1,0,1,0,0,0,0,0,0], [s-£,0,s — 1,22, 1,
0,0,0,0,0], [0, 54,522, (2 + 1)-(s — 1),0,1,0,0,0,0], [0,0,s- (¢ — £2), 0,5 — 1, £2,

1,0,0,0], [ (t—12), 582, (24 1)-(s—1),0,1,0,0], [oooos (t—12),0,s

N|~

0,0,0, s
Hooooos (t—12), 512, (s — 1)- (22 + 1),0 Hoooooos

t t
(1= 12),0, — Q (s — 1), z+1—t7} [o,o,o,o,o,o,o,s-(z—rz), (t+1——) (s

2
1)

M:=[[0,1,1,0,0,0,0,0,0,0], @)
[¢,9—1,0,1,0,0,0,0,0,0],
[24%,0,g—1,4,1,0,0,0,0,0],
[0,24%, % (g +1) (¢g—1),0,1,0,0,0,0],
[0,0, ¢, Oq—lq,l,ooo]
[0,0,0,¢°. ¢, (g + 1) (¢ —1),0,1,0,0],
[0,0,0,0, 4%, Oq 1,¢4,2,0],
[0,0,0,0,0,4%, 4% (g + 1) (g — 1),0,2],
[0,0,0,0,0,0,4%, 0,2 —2,2¢— 1],
[0,0,0,0,0,0,0,¢°,¢ (2¢ —1), (g — 1) (2¢ + 1)]]

[ > factor (CharacteristicPolynomial (M, x) );
@) (2¢°+g—2) (@ +g—x—1) Qg+ 1+x) 29— 1-x) (¢-2-%) (24 O




|_ —x2—2x—1) (q4—|-2q3—2q2x—3q2—2qx+x2—2q—|—2x+1)

# The quads have order (q, q)
2
. The generalized octagon has order (q , q).

>si=q 2 =qit:= (q+1)12;

§=gq

2:=q
i = (g+1)q ©)
> vim (s 1) (14 st 520 (1= 2) + o0 (1— 2)2 + 542+ (1 — 12)°);
vi= @+ 1) (1+a (g+ 1) +q (g+1) ((g+1)g—q)+q" (g+1) ((g+1)q ()

| o'+ (gt Dg—q))

> M= Matrix([[o, 110,0,0,0,0,0,0], [s,s—1,0,1,0,0,0,0,0,0], [s-£,0,s — 1,2, 1,

0,0,0,0,0], [0, 54,522, (2 + 1)-(s — 1),0,1,0,0,0,0], [0,0,s- (¢ — £2), 0,5 — 1, £2,

1,0,0,0], [0, (t—12), 582, (24 1)-(s—1),0,1,0,0], [0,0,0,0,s-(t—t2),0,s

0,0,s
t
- 1,2, — ] [0 0,0,0,0,s-(t—12),s-12, (s—l)-(t2+1),0,5], [0,0,0,0,0,0,S

t t
U—Q)OQ “_”1+L“§}Pﬁﬂﬂﬁﬂﬂﬁﬂ—QL&&+l—_JJS

2
—1)~(t+1)”);

= [[0,1,1,0,0,0,0,0,0,0], )
[g,q 10,1,000000]

a q+l ,q—1,4,1,0,0,0,0,0],

[0,¢% (¢ + 1) q,(q+1)(q—]),o,l,o,o,o,o],

(0,0, ((g+1)g—¢),0,g—1,4,1,0,0,0],

[0,0,0,¢ (g +1)g—q).4" (q+1) (¢g—1),0,1,0,0],

[0,0,0,0.4 ((g+1)g—¢).0,g—1,4.q+1,0],

[0,0,0,0,0, ((¢4+1)g—q).4". (g +1) (g—1),0,¢+ 1],

[0,0,0,0,0,0,¢ (¢ +1)¢=¢),0,(¢+1) (g=1), (¢+1)q—q]

| 0,0,0,0,0,0,0,¢ (g +1)g—¢).q((g+1)g—q), (¢—1) ((¢+ 1) g+ 1)]]
> factor (CharacteristicPolynomial (M, x) );
1’ (P +g+x+1) (¢ +¢"+g-x) (24 =¥ —2x—1) (¢" —2¢’x— ¢ ©)




|_ —2qx—|—x2—2q+2x+l)(q2+q—x—1)2
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# The quads have order (q, q )

3
. The generalized octagon has order (q , 1).

> 5= qR=qht= (1+1)-22

si=gq
12 = q2
ti=2q" (10)
B R 2 3 2 4 3
>vi= (s+ 1) (14st+st(t—2)+st(t—12) +s5 12 (t—12));
=g+ 1) (g% +2¢4 +24°+24 +1) (11)

> M= Matrix([[o, 1,1,0,0,0,0,0,0,0], [s,s —1,0,1,0,0,0,0,0,0], [s-1,0,5s — 1,2, 1,
0,0,0,0,0], [0, 54,512, (12 + 1)-(s — 1),0,1,0,0,0,0], [0,0,s- (¢ — £2),0,5 — 1, 2,
1,0,0,0], [0,0,0,s(t—12), 522, (2 +1)-(s —1),0,1,0,0], [0,0,0,0,s-(t—t2),0,s

0,0,s
t
] [0 0,0,0,0,s-(t—12),s12, (s — 1)- (2 + 1),0,5], [o,o,o,o,o,o,s

y t
(t—12),0, — 2 (s — 1), t+1_t_2] [O,O,O,O,O,O,O,S'(f—fz)’s'(H_1_1_2)’(S
)
M [[o, 1,1,0,0,0,0,0,0,0], .

¢,9—1,0,1,0,0,0,0,0,0],
24¢°,0,g—1,4°,1,0,0,0,0,0],

0,24, ¢, (¢ +1) (g—1),0,1,0,0,0,0],
0,0,4°,0,g—1,4%,1,0,0,0],

0,0,0,¢°,¢°, (¢*+1) (¢ —1),0,1,0,0],
0,0,0,0,4°,0,g— 1,4°,2,0],

0,0,0,0,0,4°,¢°, (¢ +1) (¢ —1),0,2],
0,0,0,0,0,0,4°,0,2¢g —2,2¢" — 1],
[0,0,0,0,0,0,0,¢°, ¢ (24° = 1), (g—1) (24" +1)]]

[ > Jactor (CharacteristicPolynomial (M, x) );
2g=1-x) Q27 +x+1) (26 +9-2) (¢ +g—x-1) (¢ —2-2) (¢ —g+x @)

— — — — — — — —




+1) (" =48 +28x+3¢ —2qx+x —2q+2x+1) (¢"+24" =24«
—4¢+q —2gx+xX —2g+2x+1)
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s = q
t2:=q2
=(¢"+1) ¢

v
<

= (s+1)-(14st+s2t(t—2)+st(t—2) +s2-(t—12));
vi= @+ (1+@ (@ + 1)+ (@ +1) ((P+1) P =)+ (P +1) ((¢°
1)@ -@) e (P +1)d—))

1,0,0,0], [0,

t t
(t—12),0, — zz (s — 1), t+1—t7], [0,0,0,0,0,0,0,S'(t—t2),s'[t—|-1——

2
—1yu+UH}

= [[0,1,1,0,0,0,0,0,0,0],
[q,q 1,0,1,0,0,0,0,0,0],
¢ (¢°+1),0,g—1,4%1,0,0,0,0,0],
[,q(q+1)3(f+1)q—U010ﬂmmL

[0,0,¢ ((¢*+1) 4" —¢%).0.g—1,4°,1,0,0,0],
[OOOqaf+1%z—quAq+1Mq—nmﬂﬂml

[0,0,0,0,4 ((¢°+1) " —¢*),0.g— 1.4, ¢° + 1,0],

[0,0,0.0,0.4 ((¢°+1)¢" —¢°).4°. (" +1) (g—1).0.¢° + 1],
[0,0,0,0,0,0,4 ((¢°+1)¢*—¢°).0,(¢°+ 1) (g—=1). (¢° +1) > —¢°].
[

0,0,0,0,0,0,0, ((¢°+1)¢"—¢*),q ((¢*+1) " —4¢°), (¢ — 1) ((¢* +1) ¢

> M= Matrix([[o, 1,1,0,0,0,0,0,0,0], [s,s —1,0,1,0,0,0,0,0,0], [s-1,0,5s — 1,2, 1,

0,0,0,0,0], [0,s4,5-22, (224 1)-(s — 1),0,1,0,0,0,0], [0,0, 5 (£t — £2), 0,5 — 1, £2,

(14

s)

s-(t—12),512, (1224 1)-(s — 1),0,1,0,0], [0,0,0,0,S-(t—t2),0,s

0,0,s
t
— 1,2, — } [0 0,0,0,0,s-(t— 12), s-12, (S—l)-(t2+1),0,t7], [o,o,o,o,o,o,s

b



+1) 1]

=> factor (CharacteristicPolynomial (M, x) );
(¢ +q—x) (@ —g+x+1) (@ +@+x+1) (" —g+x+1) (¢ +g—x a7

1) (d+q-x—1)(2¢ —¢" -2 +2¢x+2¢ —¢ +2qx—x +2¢
—2x—1) (2q9—q4+2q3—2q2x—3q2+2qx—x2+2q—2x—1)
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> s

v
<

= qz;tZ = q4;t== (q3 +1)-12; ,
si=q
12 = q4

= (¢ +1) 4" (18)

= s+ 1) (I+st+st(—2)+st-(t—2) +s"2-(1—12)°);
(2 D+ (@+1)+¢ (@ +1) (F+1) g =)+ (P +1) (& a9
+1)¢ =) +d> (@ +1) ¢ —¢*))

> M= Matrix([[o, 1,1,0,0,0,0,0,0,0], [s,s —1,0,1,0,0,0,0,0,0], [s-£,0,s — 1,2, 1,

0,0,0,0,0], [0, 54,522, (2 + 1)-(s — 1),0,1,0,0,0,0], [0,0,s- (¢ — £2),0,5 — 1, 2,

1,0,0,0],0,0,0,s-(r—12), 512, (124 1)-(s — 1),0,1,0,0], [o, 0,0,0,s-(t—12),0,s

t

t
— 1,22, E,o], [o, 0,0,0,0,s-(t—12), 512, (s — 1)- (2 + 1),0 ] [o, 0,0,0,0,0,s

2
(= 12),0, = (s—1), 641 — —=1[0,0,0,0,0,0,0,5 (r— 2), 5[t +1— =
( )39t2(s )9 t2a 97599:9S( ) t2 (S
—1)-(t+1)H);
[[0,1,1,0000000] (20)
2

¢*.¢* —1,0,1,0,0,0,0,0,0],
qé(q3+1) 0,4 —1,4%,1,0,0,0,0,0],
.q (q +1),6°% (¢* +1) (¢° = 1),0,1,0,0,0,0],
7 ((¢+1)q"—q").0.4 —1.4",1,0,0,0],
000q ((@+1)q" —4q*).¢" (¢" +1) (¢ —1).0,1,0,0],
0,0,0,0.¢° ((¢° +1) ¢* —¢*),0.4> = 1.g*. ¢ + 1,0],

[
[
[0
Lo,
[
[



[0,0,0,0,0,q2 ((q3+1)q4_q4)’q6’(‘]4+1) (q2_1),09q3+1]’
[0,0,0,0,0,0,q2 ((q3+ 1)q4_q4)’03 (q3+1) (q2_1):(q3+1)q4_q3]’
[0,0,0,0,0,0,0,¢° ((¢ +1) ¢* —¢*).¢* (¢ +1) ¢* = ¢°). (¢ = 1) ((¢’

|+ 1) +1)]]

> factor (CharacteristicPolynomial (M, x));

(" +d —x=1)(@+@—x=1) (¢ +q' +x+1) (I +¢" +¢ —x) (¢' = +x @D
+1) (q3—q2+x+1) (qlz—2q9+2q8—2q6x—2q6+q4—2q2x—2q2+x2
+2x+1) (2q9—q8+2q6—2q4x—3q4+2q2x+2q2—x2—2x—1)




