74

Philip Feinsilver
September 8, 2016

In [1]: %run sympowers.py
This provides macros for symmetric tensor powers.

SymPower (A,N) : a matrix A and degree N

SymmTraces (A,n) : matrix A and order of the series
PowerTraces (A,n) : matrix A and order of the series
GAM(A,N): Lie map for matrix A in degree N

In [5]: F=Matrix(2,2,[0,1,1,11)
In [7]: [SymPower(F,1i) for i in range(5)]
Oout [7]
0 0 0 0 1
0 1 0 0 1 8 8 ? 1 00 011
1], [11], 0 1 1], 01 2 1l 001 21
1 21 133 1 01 3 31
1 4 6 4 1
In [9]: ee=list (SymPower (F,4) .eigenvals{())
[nsimplify(ee[i], [GoldenRatio]) for i in range(5)]

1, 2+43¢, —2+4+¢, —¢—-1, —3¢+5]

In [11]: phi=GoldenRatio
[ (i, nsimplify (phix*i, [GoldenRatio])) for i in range (10)]

[0, 1), (1, ¢), (2, 1+¢), (3, 1+2¢), (4, 2+3¢), (5, 3+5¢9), (6, 5+8¢p), (7, 8+

In [12]: [(i,nsimplify (phi**(-1), [GoldenRatio])) for i in range (10) ]



(0, 1, (1, —-1+¢), (2, —¢+2), (3, —-3+2¢), (4, —-36+5), (5, —-8+5¢), (6, —8p+]

In [13]: R=Matrix(2,2,1[1,0,1,11)
[SymPower (R,1) for i in range (5)]

out [13]
1 0000
1 00 1000 11000
10 1100
1], [1 1] , |1 1 0], L2 1 ol 12100
1 21 L3 3 1 1 3310
1 4 6 4 1
In [14]: D=Matrix (2,2, [phi, 0,0, —phix+(-1)1)
D
Oout[1l4]:
o
1
0 -3
In [15]: [SymPower (D,i) for i in range(5)]
out[15]
[ # 0 0 0 (¢t 0 0 0 0]]
0 > 0 0 0 —6 0 0 0 —¢*> 0 0 0
1], [ﬁ _1}, 0 -1 0|, |y o of> [0 0O 1T 0 0
b 0 0 4 ¢ 0 0 0 —-% o0
¢ 0 0 0 —2X% ¢
¢ 0O 0 0 0 gg

In [20]: GF=GAM(F, 3)
ee=1list (GF.eigenvals())
GF,ee, [nsimplify(ee[i], [GoldenRatio]) for i in range (4)]

out [20]:
0300
1120 3 3v5 V5 3v6 3 V5 3
S S T —p+2, - 1
0221 |3t 5 ~—3 Ty —5 Tty 5 T3l Be —o+2 3643 144
00 3 3
(_1)k‘¢N—2k
(N —2k)p+ k
In [ ]:



