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File... Action... Data... sage ¥ Typeset & Print

attach /home/faculty/musiker/SAGE/clusters-lacim-queue/cluster-nb.sage

S = ClusterSeed(['R2',[1,11,2]); S
A seed for a cluster algebra of rank 2 of type ['A’, 2]

S.cluster();
[xo:X]

S.b matrix()

(—1 0

S.mutate(0); S.cluster()
[X‘XZI,XI]
S.b matrix()
(7 7o)
1 0
S.mutate(1l); S.cluster()

[x X+l xp+x+1 +1]

S.b matrix()

(—1 0

S.mutate(0); S.cluster()

[xo+1 Xotx;+1
Xp 7 XXy

S.b matrix()
(! )

1 0
S.mutate(1l); S.cluster()
Xy +1

[ X "‘0]
S.mutate(0);
[x1.%]
S.variable class()

X +1 X+l Xxp+x,+1
X 'Xl' X; 7 XgXyq 'XO

S.cluster()

= ClusterSeed(['R2',[1,2]1,2]); S2

A seed for a cluster algebra of rank 2 of type ['B', 2]
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S2.

S2.

S2.

S2

S2.

S2.

S2.

S2.

S3

S3.

S3.

S3.

S3.

S3.

S3

cluster()
[x0:%1]
b matrix()

01
-2 0

mutate(0); S2.cluster()

x2+1
Xy 7 Xl

.b matrix()

01
-2 0

mutate(1l); S2.cluster()
[xf+1 x§+x0+l]

Xo T XXy
mutate([0,1]); S2.cluster()

[ 2452 ]
x0+x1+2x0+1 x0+1
2 X
xoxl 1

mutate([0,1]); S2.cluster()

[x0:%1]

variable class()

[x2_1+_1 Xg+l XHXT+2xp+1 X x x2+x0+1]
Xg 7 oxy 7 Xoxf P07 XXy

= ClusterSeed(['R2',[2,2]1,2]); S3

A seed for a cluster algebra of rank 2 of type ['A", [1, 1], 1]

mutate([0,1]); S3.cluster()
[ xf+1 xf+x§+2xf+1 ]

Xq 2.
0 X0X1

mutate([0,1]1); S3.cluster()

[ 64 x4 2,2 4 2 2 8446 4,2 2,4 6. 4 2,2 4 2 2
x1+x0+2x0x1+3x1+2x0+3x1+1 xl+x0+2x0x1+3x0x1+4x1+3x0+6x0x1+6x1+3x0+4x1+1]

3y 2 ’ 443
- XOXI XOXI

mutate([0,1]); S3.cluster()

http://localhost:8000/home/admin/1/

[ 104,38 6,2 4,4 2,6. 8 6. 4,2 2,4 6 4 2,2 4 2 2 124,10 8,2 6,4 4,6 2,8 10 8 6,2 4,4
X +x0+2x0x1+3x0x1+4xox1+5x1+4x0+9x0x1+12x0x1+1Oxl+6x0+12x0x1+10x1+4x0+5x1+1 XXy +2><0x1+3><0x1+4x0x1+5><0><1+6x1 +5x0+12x0x1+18x0x1+20>
7

5y4
- XOXI

variable class()

Traceback (click to the left of this block for traceback)

AssertionError: The variable class can - for infinite types - only be
computed up to a given depth

set_cluster([1,1])

.mutate([0,1]); S3.cluster()

[2.5]
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S3.mutate([0,1]); S3.cluster()
[13,34]

S3.mutate([0,1]); S3.cluster()
[89,233]

Mat4 = matrix(([0,-1,2,-1],[1,0,-3,2],[-2,3,0,-1],[1,-2,1,0]]); Mat4

5 0 -1 2 -13
21 0 -3 2
%—2 3 0 -1
21 -2 1 o0

Somos4 = ClusterSeed(Mat4); Somos4

A seed for a cluster algebra of rank 4

Somos4.b_matrix()

5§ 0 -1 2 -13
21 0 -3 232
%—2 3 0 —1§
21 -2 1 o0

Somos4.cluster()
[Xor X1, %5, X5]
Somos4.mutate([0,1,2,3]); Somos4.cluster()

2 2
17273 1X3+X0X1X2X3+X0 17273 17273 17273 07273
X 4 XX ’ 2 ’ 3y 2;
0 ot XOXIXZ ng1X2X3

2 3 2 4 2,2 3 3 2,3 3246 7 3,4 5 4,2,2 243, 2 244y 21y 5y 3 3y %3 2 x2y3.
[ X5HX X5 XX XXX X XX+ 2X XX 3+ XXX 5 +X X XXX X+ 3XIX X 5+ 3X X XX 34+ 3X XX+ 3X (XXX S+ 2X XX +x1x3+x0x1x2x3+3x0x1x2x3

Somos4.b matrix()

5§ 0 -1 2 -13
21 0 -3 2
by S 0—§
21 -2 1 o0

Somos4.set cluster([1,1,1,1]); Somos4.mutate([0,1,2,3]); Somos4.cluster()
[2,3,7,23]

Somos4.mutate([0,1,2,3]); Somos4.cluster()
[59,314,1529,8209]

Somos4.mutate([0,1,2,3]); Somos4.cluster()
[83313,620297,7869898,126742987]

SeedA3 = ClusterSeed(['A',3]); SeedA3

A seed for a cluster algebra of rank 3 of type ['A’, 3]

SeedA3.b matrix()

5 01 0%
%—1 0 -1
501 0

SeedA3.cluster()
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[xo-x1,%;]

SeedA3.mutate(0); SeedA3.cluster()
xX,+1
[ Yo ,xl,xz]

SeedA3.b _matrix()

50 -1 0%
21 0 -1
50 1 0

SeedA3.mutate([0,1]); SeedA3.cluster()
XXo+1
[XO’ Ole ’XZ]

SeedA3.b matrix()

350 -1 0%
%1 0 1%
50 -1 0

SeedA3.mutate([1,2]); SeedA3.cluster()
x+1
o X1, ]

SeedA3.b matrix()

X

5 0 1 0%
1.1 0 1
50 -1 0

SeedA3.mutate(0); SeedA3.cluster()

[X +1 ]+1]
’ 1; 5

SeedA3.b matrix()

%0—10%
1 01
Z50—10@

SeedA3.mutate(1); SeedA3.cluster()
X1 XXX H2x, 4] X +1
X ! XXXy TX
SeedA3.mutate([1,0]); SeedA3.cluster()
[ X+l +1
XO’Xl' X,

SeedA3.b matrix()

50 1 0%
%—1 0 1
50 -1 03

SeedA3.mutate(1l); SeedA3.cluster()
xx+x+1 1
[O' XX, ’ xz]

SeedA3.variable class()

2
[ X+l XPHXpXo+2x+1 0 xox,+x,+1 XX +X +1 Xox,+1 x1+1]
27 ™,

X
’ ’ ’ ’ ’ ’ ’
XO X()Xlxz X1X2 1 0 X0X1 X1 XZ

len( )
9
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SeedA4 = ClusterSeed(['A',4]1); SeedAd4
A seed for a cluster algebra of rank 4 of type ['A’, 4]

SeedA4.b matrix()

s
§ 01 0 05
‘%—1 0 -10
57 01 01
00 -10
SeedA4.variable class()
X+l X Xy H+x,+1 X x XEX 3+ X X FX XX +1 X XX FX Xa ] XeXEEXEXGHX XX XX X+ X HX+ ] X Xa+ ] X GHX Xy +X X +Xy+1 XoXp X,
Xy 7 X)X 5 [ R 114 XXXy 72 XX, ’ XX 1X9X 5 ToXy 7 X X)X 3 73 XXy
len( )
14

LL = map(denominator,SeedA4.variable class()); LL.sort(); LL
[1,1,1,1, X5, X5, Xy, Xgs XX, X1 Xg, XgX 1, X1 X5 X5, XgXq Xg, XgX X5 X5 ]

[monom.degrees() for monom in LL]
[(0,0,0,0),(0,0,0,0),(0,0,0,0),(0,0,0,0),(0,0,0,1),(0,0,1,0),(0,1,0,0),(1,0,0,0),(0,0,1,1),(0,1,1,0),(

SeedA4.show()

SeedA4.interact()
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Mutate at: | 0O 1|2 3
Mutation sequence: W/
Cluster variables: ]
B-Matrix: ]
Show last mutation: ]

Mutation sequence: 0,1,0,2,1
Cluster variables:

XoX, + 1
X1

v, =X,
_ XXy + X X5 + 1

2
X1Xo

B-Matrix:

0
-1
1
-1

|
-
-

oo o=
I
-

SeedD5 = ClusterSeed(['D',5]); SeedD5
A seed for a cluster algebra of rank 5 of type ['D', 5]

SeedD5.interact()
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Mutate at: | 0O 1|2 3| 4
Mutation sequence: W/
Cluster variables: ]
B-Matrix: ]
Show last mutation: ]

Mutation sequence: 1,1,2,2,0,1,2
Cluster variables:

x;+1
vy =
X0
XXy X+ 1
v, = —————
XoXq
2
Vo= XX3Xy + X X3Xy + XX, + X + 1
, =
XoX1X,
Vg =Xy
V, =X,
B-Matrix:

O o 1 0 o
0 0 -1 1 1
-1 1 0 -1 -1
0 -1 1 0 O
0 -1 1 0 O

SeedD5.variable class()
X+ XXGHEX XX XX F X+ 1 X, +1 X XXX+ X, + 1 XXX 1 XX FXIX X F2XXEHX XX XX FX X FIX Xy XX F2X T XXX, +X
Xn X1 X0X o 7oXx, 1o XX~ 737727 XnX4 ’ XX 1 X0 XX 4 4

LL2 = map(denominator, ); LL2.sort(); LL2

2
X3X g

[1, 1,1,1,1,x,, X5, X5, Xg, X0 XoX g0 Xo X, Xq Xo, Xg X, Xp XX g, Xq X5 X g, X X0 X5, Xg X1 Xy Xq X0 X5X 0, XX g X5 X g, XX g X5 X 5, X1X5

[monom.degrees() for monom in LL2]

[(0,0,0,0,0),(0,0,0,0,0),(0,0,0,0,0),(0,0,0,0,0),(0,0,0,0,0),(0,0,0,0,1),(0,0,0,1,0),(0,0,1,0,0), (0,1,C
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