Algebra of Lie symmetries of linear Heat equation .
Kai - Seng Chou, Guan - Xin Li, Changzheng Qu . A note on optimal systems for the heat equation .
Journal of Mathematical Analysis and Applicatons, 261, 741 - 751, 2001.

ini1):- SetDirectory[NotebookDirectory[]];

inl2l:= << "SymboLie.wl"

SymboLie (v. 1.6)- A Package for determining Optimal Systems of Lie Subalgebras.

inisl= vars = {x, t, u};
gens = {{0, 1, 0}, {1, 0, O}, {x, 2t, O},
{0,0,u}, {2t, 0, -xu}, {4tx, 4tr2, - (x"2 +21t) u}};
pars = {{}, {}};

in[4:= €s = StructureConstants[gens, vars];

inisl- ¢t = CommutatorTable[cs]; ct // MatrixForm

Out[5]//MatrixForm=

0 O 23, 0 2=, 4E;-25,
0 0 2, 0 -8, 23
2, =, 0 0 = 2 g
0 0 © 0 0 0
_2s, E, -2 0 0 0
4E34+2E, -2Fs -285 0 0 0

inf6]:= FastRun = 1;
7= Timing[algl = SubAlgebra[cs, {{}, {}}, 1];]
There are 63 1-D families of subalgebras to be analyzed.

Done.

oul7l- {1176.55, Null}

inisl:= PrintOptimal[algl]

There are 9 optimal families of 1-dimensional Lie subalgebras.

outel- {{E1}, {2}, {E3}, {Za}, {1 +01 5},

{33*’?15M}, {31*’@155}; {31*'915%}, {314’Q1Eb*’?136}}

infel:= PrintGraph[algl, 1]
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{1->{E1}, 2> {E2}, 3> {E3}, 4> {54}, 5> {8}, 6> {8}, 7> {E1+0o152}, 8-> {E; +01 53},
9 {Ex+a1 83}, 105 (B +01 84}, 11 » {Ep+01 54}, 12 > {E3+a1 54}, 13 > {E1 +01 5},

14 5> {Ep+01 %5}, 15> {E3+a1 85}, 16 > (B4 +01 85}, 17 > {E1+ 156}, 18 - {Ex + a1 T6}

19> {Ez3+01%6}, 20 > {E4+ 186}, 21 = {E5 +01 B}, 22 > {Ep + 01 53 + 02 B3},

23 > {E1+Q1 B+ 02 Eg}, 24> {E1+a1 83+ 0254}, 25 > {E2+ a1 E3+ Q2 Eg}, 26 5 {E1+01 8 +A1 85},
27 > {Ep+o183+a185}, 28 » {Ex+a1E3+a1 5}, 29> {E1+01Eg+a1 85}, 30 > {Ex + 1 Bg + a2 Es ),
B3l {83+a184+01 85}, 32> {Ep+a1Ep+a1 56}, 33 > {Er+a1E3+a186), 34> {E3+01 53 +a1 56},
35 {(E1+0184+31 86}, 36> {Ex+a1Eg+a1 86}, 37 > {Ez3+a1 54 +a1 B},

38> {(E1+0185+31 86}, 39 > {Ex+ a1 Es+a1 56}, 40 > {Ez3 +a1 Es + ap B},

41 > {Eqg+a1Es+ 0 Ee), 42 > {Ep+o1Ep +0pE3+A1 54}, 43 5 {E1+00 H +0p HE3 + 31 Hs ),

44 - (E1+01E +pEq+A1 55}, 45 > {E1+01E3+A1 E4+A255), 46 > {Ey+ a1 B3+ 0 Eq + 03 Es ),

47 - {(E1+01 8 +a1E3+A2 56}, 48 - {E1+01 E + 0 Eg+@1 56}, 49 > {E1+1 E3+ 0 B4 + 03 F6 ),

50 > {Ex+apE3+aiEg+aB6), 51 > {Ey+auEp+a1B5+a86}, 52 > {E1+o1Ez3+a1 85 + a3 B},

53 > {Ex+a1E3+0aEs+a1 586}, 54 > {E1+ 1 B4+ 02 E5 + a1 86}, 55 > {Eoa+ 1 Eg + 02 E5 + 21 Hg
56 5 {E3+a@184+ 00185+ 02 Eg}, 57T > {E1 + 1 Ep + Qp B3 + Q3 B4 + Qg Es ),

58 5 {(E1+01Ey+00pE3+a1E4+3286}, 59 > {Ep + 1 By + 21 B3 + 82 E5 + A3 Bg

60 > {E1+01Ep+0pEg+a1E5+A2 g}, 61 > {E1 +Q1 B3 +0pEg+31 55+ g},

62 > {Ez+OllE3+O(zE4+Q(335+Ql4EQ}, 63 - {El'*'o.(lEZ+Q(ZE3+Q(3E4+O'(4ES+Q(SEG}}



Heat.nb | 3

(37)——(s7)
NS
VA

/N

\

v t‘%{‘l\\

‘ELD><"E'
SIS E
AL ip“(//q\

A\

¢ va%'
AT Zoasa W IS
i MR

<7\ AT TS Al 7=
ST seE
g < AN
OF =0

o= Timing[alg2 = SubAlgebralcs, {{}, {}}, 21;]
There are 55 2-D families of subalgebras to be analyzed.

Done.

out[10]=

{2158.85, Null}

1= PrintOptimallalg2]

There are 13 optimal families of 2-dimensional Lie subalgebras.
out[11]=
{{Ely EZ}a {El, E3}J {Ela E4}1 {827 E3}7 {E2: E4}J {E3J E4}7 {837 E5}, {E3; EG}J

{31+9134; 52}: {Ela E3+?154}a {EZa E3+?154}, {Elﬂ?lEs; 54}, {31+0_1136, 34}}

2= PrintGraph[alg2, 1]
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{1- {E1, 22}, 2> {E1, B3}, 3> {B1, B4}, 4> {E2, B3}, 5 {E2, Ba},

6> {E3, 24}, 7> {3, B5}, 8> {E3, Z}, 9> {4, BEs}, 10 > {E4, Z6}, 11 > {E5, Z6},
12 5 {B1, B + 01 B3}, 13 > {E1, Sy + 01 Fa}, 14 5 {F1, B3+ 3154}, 15 > {5y, T3 + a1 54},
16 5 {Z1+ 04 Ty B4}, 17 > (B + 00 B3, o}, 18 5 (F1+ 01 T3, B4}, 19 > {5y + 04 B3, F4l,
20 5 {4, Fs+ 01 g}, 21 > {81 + 01 Bg, Hp}, 22 > {F3+ a1 g, T}, 23 5 {H3 + a1 5a, Tl
24 5 {H + 01 Fsy Ba}y 25 {8+ 01 Fs, Ha}, 26 > {F3+ a1 s, B4}, 27 > {H3 + 01 Fs, Tl
28 - {E4+ a1 85, Bg}, 29 » {E1 + 01 Zey B4}, 30 = {Ex + a1 Ty Ba}, 31 = {E3+01 56, 54},

6y 55}, 33 > {Eqg+a1 86, Es5}, 34> {E1, Ep + a1 B3 + ap Eg ),

[1]

32 > {83 +ay

35> {81 +ag

[z]
N

+0pE3, Eg), 36 > {E1+015g, Bp+ Q2 Eg}, 37 > {Ep1 +a1 B3 +Qp Eg, 52},

38 > {(E1+

[z]
N}

+3185, B4}, 39> {E1+1E3+a1 55, Eg4}, 40 > {Ep + 01 B3 +0p B5, T},

41 » {E3+a;

(1]
I

+01 55, B}, 42 > {E1+a1Ex +a1 56, B4}, 43 > {E1+a1 B3 + Q3 Be, B4l

44 > {Z +oq

[z]
w

+a1 56, B4}, 45> {Eq+01 56, B5 + A2 Eg}, 46 > {Ez3 +a1 B4+ Q1 Be, B},

47 > {E1+ o

[z]
o

+a1%6, B4}, 48 5 {Eo+ a1 Es + A1 F6, B4}y 49 o {E3+ 01 B5 + 02 Fg,y Ha )y

(1]
N)

50 > {E1+01Ep + 0 E3 + a3 Es,y Eg}y, 51 > {Ep+ 01 Ep + 00 HE3 + a1 Hy Eg),

[1]
)

52 5> {E1+01Ep+ 085 +A1 86, Eg}, 53 > {Ep+01E3+a1 85 + 00 By Eg),

(1]
w

54 5 {E3+ 01 B3+ 0 B + 03 Egy Ea}, 55 - {E1+ 01 By + 0p B3 + 03 B5 + 04 Hgy =4} }
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ni1s= Timing[alg3 = SubAlgebrafcs, {{}, {}}, 31;]
There are 21 3-D families of subalgebras to be analyzed.

Done.
Oout[13]=

(3694.5, Null}

ini14:= PrintOptimal[alg3]

There are 8 optimal families of 3-dimensional Lie subalgebras.
out[14]=
{{El: 2, E3}, {El’ 2, E4}, {El, =3, E4}J {EZ, =3, E4}3

(B2, B4, B5}, {Z3, s, T}, {E1, B2, B3 +a1 54}, {B1+018s, By, Eal}}
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ni1sl= PrintGraph[alg3, 1]

{1- {EB1, 52, B3}, 2> {E1, B2, 54}, 3 > {E1, B3, H4}, 4> {Ez, B3, Ha},

5 {E2, B4, E5}, 6 > {E3, 24, Z5}, 7> {E3, B4, Z6}, 8> {E3, Bs, Z6}t, 9> {E4, Bs, E6},
10 » {E1, B, B3+ a1}, 11 > {E1, By + 1 H3, g}, 12 > {Ey, B3 + 1 Es, Hal,

13 5 {B1 + 04 Bsy Ty Ba}y 14 5 {8y + 04 Bs, Hay S5}, 15 > {83+ a1 By, Ts, Fg),

16 - {1 + 00 Fs, Fpy Bady 17 > {83+ 04 Fs, Fay Fg), 18 > {5y + 1 Tg, Fay Fs)

19 > {E3+a1 56, Eg4, B5}, 20 > {E1+ 1 B3+ 02 E5, Ep, H4}, 21 > {Ex3 + 1 B3+ 02 Bgy =4, Zs} )

@ 2y (1)

Out[15]=

(12 VAN

@ ®

ni1el:= Timing[alg4 = SubAlgebrafcs, {{}, {}}, 4];]
There are 12 4-D families of subalgebras to be analyzed.

Done.
Out[16]=

{10242.2, Null}

ni17:= PrintOptimal[alg4]

There are 5 optimal families of 4-dimensional Lie subalgebras.
out[17]=

{{Ela oy H3, E4}: {El; 22y Ha, ES}:

E1, 23, B4, Be}, {E2, B3, B4, Es}, {31+Q<1 Hey B2, Z4, 35}}



ni1sl:= PrintGraph[alg4, 1]
{1- {E1, 2, E3, Ea}, 2> {E1, 2, B4, Z5}, 3> {E1, B3, B4, Z6}, 4- {E2, B3, B4, s},
5 {82, Hg, Hs, Hely 6> {E3, Ha,y Es, Eely 7o {E1, B2, B3+ a1 s, Hal,
8 > (B2, B3+01 56, Eg, Es}y, 9> {E1+01 53, B, Bq, s}, 10 > {Ex + 1 B3, E4, Hs5, Egl,

11 > {E1+01 %6, B2y T4y 85}, 12 5 {E1 + 01 E3 + 02 Bgy Zp, B4y Zs5) )

(©) ® 5 2

Out[18]=

®) @

ini19:= Timing[alg5 = SubAlgebra[cs, {{}, {}}, 5]1;]
There are 2 5-D families of subalgebras to be analyzed.

Done.
out[19]=

{4217.06, Null}

ini20:= PrintOptimal[alg5]

There are 1 optimal families of 5-dimensional Lie subalgebras.
out[20]=

{{E1, @2, 23, =4, E5}}

ini21:= PrintGraph[alg5, 1]

{1 {81, Bp,y H3, Hqy Bs5}, 2> {Hp, B3, 54, &5, H}})
out[21]=

@ @

nl221- alg = {algl, alg2, alg3, alg4, alg5}
out[22]=
{{{{l’ 0’ 0, 0’ 0’ l’ O! 0’ 0’ O’ 0’ 0’ 0, 0’ 0’ 0’ O!
¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

Heat.nb | 7
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©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{0’ l, O’ 0’ l’ O’ 0’ O’ O, 0’ l, 0, O’ l’ 0’ l’ 0’ O’ O, 0’ 0, 0, O’ 0’ 0’

©,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
©,0,0,0,0,0,0,0,0,0,0, 0}, {6,0,1,0,0,0,0,1,1,0,0,0,0,
O’ l’ OJ 0, G’ l’ 0, O’ 17 O’ O’ 0’ OJ 0, G’ O’ 0’ O’ 07 O’ 0’ 0’ OJ 0, G’

0’ l’ o’ 0’ 0, 0’ 0’ 0, 07 0’ 0’ 0’ o’ 0’ 0, 0’ 0’ 0, 07 0, 0? 0’ o’ 0’ 0}’

{¢,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{¢,1,0,0,1,0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,0,0,

©, 0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,
©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{l’ 0, O’ 0’ 0, l’ 0’ O’ O, 0’ 0’ 0, O’ 0’ O, o’ 0’ G’ O, 0’ 0’ 0,

©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{@’ 0’ O! 0, 0’ O’ l’ 0’ O’ l’ @, 0’ O! 0, 0’ O’ 0’ 0’ O’ l’ l, 0’

1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,
©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{0’ 0’ 1’ 0’ G)’ O) 0’ l’ l’ O’ 0’ 0’ O’ 0’ l’ O) 0’ 0’ l’ O’ 0’ l’

0’ O, 0’ 0, 0, O’ 0’ 0’ o! 0’ 0’ O, 0’ 0, 0, O’ 0’ l’ o! 0’ 0’
©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{6,0,1,0,0,0,0,1,1,0,0,0,0,0,1,0,0,0,1,0,0,1,

O’ o’ OJ 0, G’ O’ 0, O’ O’ O’ O’ 0’ OJ 0, G’ O’ 0, l’ O’ O’ 0’

©,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0, 0},
{¢,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,1,0,0,

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

0’ O’ O’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’ O}’ {O’ l’ 0’ O, l’ 0, 0’ O’ 0’ 0’ l’ 0’ 0’
1,0,1,0,0,0,0,0,0,0,0,0,0,06,0,0,1,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{6,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,

G’ l, l’ 0’ O, l’ 0’ O, l’ 0’ G’ l, O’ 0’ O, O’ l’ l, o’ l’ l’ O, O’ 0’ l, O’

,1,0,0,1,1,0,0,0,0,1, 0}, {6,0,0,0,0,0,0,0,0,0,0,0,1,
©,0,0,0,1,0,0,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,

l’ O’ O’ @, 0’ l’ 0’ O’ O’ 0’ 0’ O’ 0’ @, 0’ O! l’ 0’ O’ 0’ 0’ O’ 0’ @, O}’
{6,1,0,0,1,0,0,0,0,0,1,0,0,1,0,1,0,0,0,0,0,0,0,0,0,

©, 0,0,0,1,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,
0) O’ O’ 0’ @, O’ 0’ O’ O) 0’ 0) O}’ {67 0’ 17 O’ O’ 0’ @, 1’ l’ G’ O) 0’ 0)
0’ l, 0’ 0, O, l’ 0’ 0’ l’ 0’ 0’ O, 0’ 0, 0, O’ 0’ 0’ o’ 0’ 0’ O, 0’ 0, 0,

©,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{¢,1,0,0,1,0,0,0,0,0,1,0,06,1,0,1,0,0,0,0,0,0,0,0,0,

0’ o’ 0’ 0, l’ O’ 0, O’ O’ 0’ O’ 0’ O’ 0, O’ O’ 0, O’ O’ 0’ 0’ 0’ O’ 0, O’ O’
©,0,0,0,0,0,0,0,0,0,0,0}, {0,0,0,0,0,0,0,0,0,0,0,0,0,
©,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{0’ 0’ O’ 0’ 0’ 0! 0’ 0’ O, 0’ 0, 0’ l’ 0’ 0’ 0! 0’ l’ O, 0’ 0, 0’ O’ 0’ 0’

1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,0,1,0,0,0,0,0,0,0,
©,0,0,1,0,0,0,0,0,0,0, 0}, {6,0,1,0,0,0,0,1,1,0,0,0,0,
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©,1,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ l, 0’ 0, 0, O’ 0’ 0’ o! 0’ 0’ O, 0’ 0, 0, O’ 0’ 0’ 0, 0’ 0’ O, 0’ 0, 0}’
{¢,0,0,0,0,0,0,0,0,1,0,0,0,06,0,0,0,0,0,1,0,0,1, 0,0,

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

O’ o’ OJ 0’ G’ O’ 0’ O’ 07 O’ 0’ 0}’ {07 O’ 0’ 0’ OJ 0, l’ O’ 0’ l’ 07 O’ 0’
0’ 0’ o’ 0’ 0, 0’ l’ l, 07 l, 0’ 0’ o’ 0’ 0, 0’ 0’ O, 07 0, 0? 0’ o’ 0, 0,

©,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},
{07 0’ 1’ 0’ G)’ O’ O, l’ l’ O’ 0’ 0’ O’ 0’ l’ O’ O, 07 l’ O’ 0’ l’ 07 0’ G’

0’ 07 0’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’ O, 0’ 0, l’ O’ 0’ 0’ O’ 0’ 0’ O, 0’ 0, 0’ O’

©,0,0,0,0,0,0,0,0,0,0, 0}, {0,0,0,0,0,0,0,0,0,1,0,0,0,
©,0,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

°,0,1,60,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{0’ 0, O’ 0’ 0, o’ 0’ O’ O, 0’ 0’ l, O’ 0’ 0, o’ 0’ G’ O, 0’ 0’ 0, O’ l’ l,

©,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0,1,1,0,1,1,0,0,0, 1,0,
07 l’ O’ 07 l’ l, 0’ 0’ O’ O, 17 0}, {07 O, 07 O’ O’ 07 G’ O, 0, 0’ O’ l, 07
0’ O’ 0’ 0, 0’ O! 0’ 0’ O’ 0’ l’ l’ 0’ l, l’ O! 0’ l’ 07 0’ l’ O’ 0’ l, O’

©,0,06,1,1,0,1,1,0,0,0,1,06,0,1,06,06,1,1,0,0,0, 0,1, 0},

{¢,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,

©,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,0,
l’ O, 0’ 0, 0, O’ 0’ 0’ o! 0’ 0’ l, 0’ 0, 0, O’ 0’ 0’ o! 0}’

{¢,0,0,0,0,0,0,0,0,0,06,1,0,0,0,0,0,0,0,0,0,0,

©,1,1,06,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0, 1,1,
0’ l’ 1’ 0’ G’ O’ l, O’ O’ l’ 0’ 0’ 1’ l, 0’ O’ 0, 0’ l’ O}’

{¢,0,0,0,0,0,0,0,0,0,06,1,0,0,0,0,0,0,0,0,0,0,

©,1,1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0,1, 1,
0’ l’ 1’ 0’ 07 O’ l’ G)’ O’ 1, 0’ 0’ 1’ l’ O’ O’ 0’ G)’ l’ O}’

{0’ 0’ O’ 0’ 0’ O! 0’ 0’ O, 0’ 0, 0’ l’ 0’ 0’ O’ 0’ l’ O, 0’ 0, 0’

©,0,0,1,0,0,1,0,0,0,0,0,06,1,0,0,1,0,0,0,0,
1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0},

{¢,1,0,0,1,0,0,0,0,0,1,0,06,1,0,1,0,0,0,0,0,0,

G’ O, 0’ 0’ O, O’ 0’ l, o’ 0’ G’ O, O’ 0’ O, O’ 0’ O, o’ 0’ 0’
©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{07 0’ 0, 0) 0’ 07 O, 07 O’ O’ 07 l’ O, 0, 0’ O’ O, 07 O’ O’ 07 O’

0’ l’ l’ @, l’ l! 0’ O’ l’ 0’ 0’ l’ 0’ @, l’ O! 0’ O’ O’ l’ l’
©,1,1,06,0,0,1,0,0,1,0,0,1,1,0,0,0,0, 1, 0},

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ O’ O’ 0’ @, O’ 0’ O’ O) 1’ 17 O’ 1’ 0’ @, 1’ 0’ G’ O) 0’ 0)
O’ O, 0’ l, l, l’ 0’ l’ l’ 0’ l’ O, 0’ 0, l, l’ l’ l’ o! 1}’

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©, 0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,
0’ o’ 0’ l, l’ l’ 0, O’ l’ O’ l’ o’ O’ 0, l’ l’ l’ l’ O’ 1}’

{¢,0,0,0,0,0,0,0,0,0,06,1,0,0,0,0,0,0,0,0,0,0,

©,1,1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0,1, 1,
07 l’ 1’ 0’ O’ O’ l’ G)’ O’ 1, 0’ 0’ 1’ l’ O’ O’ 0’ G)’ l’ O}’

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,
©,0,0,1,1,1,0,0,1,0,1,0,0,0,1, 1,1, 1, 0, 1},
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{07 0’ O’ 0’ G’ O) 0’ 0’ O’ O’ 0’ 0’ 1’ 0’ G)’ O) 0’ l’ 0’ O’ 0’ 07

0’ O, 0’ l, 0, O’ l’ 0’ o! 0’ 0’ O, 0’ l, 0, O’ l’ 0’ 0, 0’ 0’
1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0},

{6,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

O’ l’ 1’ 0’ l’ l’ 0’ O’ 17 O’ 0’ l’ OJ 0, l’ O’ 0’ 07 07 l’ l’
0’ l’ l’ 0’ 0, 0’ l’ O, 07 l, 0’ 0’ l’ l’ 0, 0’ 0’ O, l) 0},

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,1,1,0,1,0,0,1,0,0,0,0,0,
0’ 07 0’ l, l’ l’ 0’ l’ l’ 0’ l’ O, 0’ 0, l’ l’ l’ l’ O’ 1}’

{¢,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,

©, 0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,0,
1,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0, 0},

{0’ 0, l’ 0’ 0, o’ 0’ l’ l’ 0’ 0’ 0, O’ 0’ l, o’ 0’ G’ l, 0’ 0’ l,

©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,
©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{@’ O’ O! 0, 0’ O’ 0’ 0’ O’ l’ @, 0’ O! 0’ 0’ O’ 0’ 0’ O’ l’ O, 0’

1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,
©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{0’ 0’ O’ 0’ O’ O) 0’ 0’ O’ O’ 0’ l’ O’ 0’ G)’ O) 0’ 0’ 0’ O’ 0’ 07

O’ l, l’ 0, l, l’ 0’ 0’ l! 0’ 0’ l, 0’ 0, l, O’ 0’ 0’ o! l’ l’
©,1,1,606,0,0,1,0,0,1,0,0,1,1,0,0,0,0, 1, 0},

{6,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

0’ l’ 1’ 0’ l’ l’ 0, O’ l’ O’ 0’ l’ O’ 0, l’ O’ 0, 0’ O’ l’ l’
©,1,1,0,0,0,1,0,0,1,0,0,1,1,0,0,0,0, 1, 0},

{¢,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,

0’ 0’ O’ l’ 07 O’ l’ G)’ O’ O, 0’ 0’ O’ l’ O’ O’ l’ G)’ O’ O, 0’
l’ O, 0’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’ l, 0’ 0, 0’ O’ 0’ 0’ O’ 0}’

{¢,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

©,1,1,06,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0, 1,1,
©,1,1,0,0,0,1,0,0,1,0,0,1,1,0, 0,0, 0,1, 0},

{0’ 0, O’ 0’ 0, o’ 0’ O’ O, 0’ 0’ l, O’ 0’ O, o’ 0’ G’ O, 0’ 0’ 0,

©,1,1,06,1,1,0,0,1,0,0,1,06,0,1,0,0,0,0, 1,1,
07 l’ l’ 07 O’ 0, 1’ 0’ 07 l, 07 O’ l’ 17 G’ O, 0’ 0’ l’ O}’

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,
©,0,0,1,1,1,0,0,1,0,1,0,0,0,1, 1,1, 1, 0, 1},

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

O’ O, 0’ 0, O, O’ 0’ 0’ o’ 0’ l’ O, l’ 0, O, O’ 0’ 0’ o! 0’ 0’
©,0,0,1,1,1,0,0,1,0,1,0,06,0,1, 1,1, 1, 0, 1},

{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ o’ 0’ 0, 0’ O’ 0, O’ O’ O’ l’ o’ l’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’
©,0,06,1,1,1,0,0,1,06,1,0,06,0,1, 1,1, 1, 0, 1},

{¢,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

©,1,1,0,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0,1,1,
0’ l, l’ 0, 0’ O’ l’ 0’ O’ l’ 0’ O, l’ l, 0’ O’ 0’ 0’ l’ 0}’

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,1,1,0,1,0,0,1,0,0,0,0,0,
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0) O’ O’ l’ l’ 1’ 0’ l’ 17 0’ l’ O’ O’ 0’ l’ 1’ l’ l’ O) 1}’
{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,
©,0,0,1,1,1,0,0,1,0,1,0,0,0,1,1,1, 1,0, 1},
{0’ G’ O’ 0, 07 OJ O’ 0’ 0’ OJ 0, l’ O’ 0, 07 OJ O’ 0’ 0’ OJ 0, G’

0’ l’ l’ 0’ l, l’ 0’ O, l) 0, 0’ l’ o’ 0’ l, 0’ 0’ O, 07 l, l,
©,1,1,06,0,0,1,0,0,1,0,0,1,1,0,0,0,0, 1, 0},
{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ 07 0’ 0, 0’ O’ 0’ 0’ O’ 0’ l’ O, l’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’
©,0,0,1,1,1,0,0,1,0,1,0,06,0,1, 1,1, 1, 0, 1},
{¢,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,1,0,0,0,0,

©,0,0,1,0,0,1,0,0,0,0,0,0,1,0,0,1,0,0,0,0,
l’ O, 0’ 0’ 0, O’ 0’ 0, o’ 0’ 0’ l’ O’ 0’ 0, O’ 0’ 0, o’ 0},
{¢,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

07 l’ l’ 07 l’ l, 0’ 0’ l’ O, 07 l’ O’ 07 l’ O, 0, 0’ O’ l, 17
0’ l’ l’ 0, 0’ O! l’ 0’ O’ l’ 0’ O’ l’ l, O’ O! 0’ 0’ 17 0}’
{¢,0,0,0,0,0,0,0,0,0,06,1,0,0,0,0,0,0,0,0,0,0,

©,1,1,06,1,1,0,0,1,0,0,1,0,0,1,0,0,0,0,1, 1,
0) l’ 1’ 0’ @, O’ l’ G’ O) 1’ 0) O’ 1’ l’ @, O’ 0’ G)’ 17 O}’
{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,
©,0,0,1,1,1,0,0,1,0,1,0,0,0,1,1,1, 1,0, 1},
{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,06,1,0,1,0,0,0,0,0,0,0,0,
©,0,0,1,1,1,0,0,1,0,1,0,06,0,1, 1,1, 1, 0, 1},
{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ O, 0’ 0, 0’ O’ 0’ 0’ O’ 0’ l’ O, l’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’
©,0,0,1,1,1,0,0,1,0,1,0,06,0,1, 1,1, 1, 0, 1},
{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©, 0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,
G’ O, 0’ l’ l, l’ 0’ 0, l’ 0’ l’ O, O’ 0’ l, l’ l’ l, o’ l},
{¢,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,

07 l’ l’ 07 l’ l, 0’ 0’ l’ O, 07 l’ O’ 07 l’ O, 0’ 0’ 07 l, 17
0’ l’ l’ @, 0’ O! l’ O’ O’ l’ 0’ O’ l’ l, O’ O! 0’ O’ l’ 0}’
{¢,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,0,0,0,0,0,0,1,0,1,0,0,0,0,0,0,0,0,

0’ O’ O’ l’ l’ 1’ 0’ O’ 17 0’ 17 O’ O’ 0’ l’ 1’ l’ l’ O) 1}}’

{1}, {2}, {4}, {8}, {16}, {32}, {3}, {5}, {6}, {9}, {10}, {12}, {17},

{18}, {20}, {24}, {33}, {34}, {36}, {40}, {48}, {7}, {11},

{13}, {14}, {19}, {21}, {22}, {25}, {26}, {28}, {35}, {37},

{38}, {41}, {42}, {44}, {49}, {50}, {52}, {56}, {15}, {23},

{27}, {29}, {30}, {39}, {43}, {45}, {46}, {51}, {33}, {54},
{57}, {58}, {60}, {31}, {47}, {55}, {59}, {61}, {62}, {63}},

{{{0) O; 2, G: O) 0}: {0’ G: O) 0’ 07 O}’ {_27 01 0’ 07 O: 0}7

{6,0,0,0,0,0}, {06,0,0,0,0,0}, {6,0,0,0,0,0}},

{{e,0,0,0,2,0}, {0,0,1,0,0, 0}, {0,-1,0,0,0, 0},

{¢,0,0,0,0,0}, {-2,0,0,0,0, 0}, {06,0,0,0,0,0}},
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{{O’ O’ 0’ 0’ O’ 4}’ {07 0’ O’ 0’ G)’ O}’ {O’ 0’ G)’ O) 0’ 0}7

{o! 0’ 0’ O, 0’ 0}, {0’ O, 0’ 0, 0, O}, {_4’ O’ 0’ O’ o’ 0}}’
{{e, 0,0,0,0, -2}, {0,0,0,0, -1, 0}, {6,0,0,0,0, 0},

{6,0,0,0,0,0}, {6,1,0,0,0,0}, {2,0,0,0,0,0}},

{{o’ OJ 0’ G’ O’ 0}’ {0, G’ O’ 0, 07 2}’ {O’ 0, 07 OJ l’ 0}5

{07 0, 0’ 0’ o’ 0}’ {0’ 0’ 71, O’ 0’ 0}’ {0, 72, 0’ o’ 0’ 0}},

{{e, 0,0,0,0,0}, {0,0,0,0,0,0}, {0,0,0,0,0, 2},

{6,0,0,0,0,0}, {0,0,0,0,0,0}, {0,0,-2,0,0,0}}}},
{{{l’ 0’ 07 0’ 0’ O’ O’ 0’ 0’ O! l’ 0’ 07 0’ 0, O’ O’ 0’ 0’ O! 0’ 0’ 07 0’ 0, O’ O’

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0, 0},

{¢,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

°,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{0’ 0, l’ 0’ 0, o’ 0’ O’ O, l’ 0’ 0, O’ 0’ 0, l’ 0’ G’ O, l’ 0’ 0, O’ 0’ 0, o’ 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},

{07 0’ O, 1) 0’ 07 O, 07 O’ O’ 07 O’ O, 0) 0’ 07 l, 07 O’ O’ 07 O’ O, 0, 0’ O’ O,

°,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},

{¢,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,

©,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},

{0’ 0’ O’ 0’ O’ 17 0’ 0’ O’ O’ 0’ 07 O’ 0’ G)’ O) 0’ l’ l’ O’ 0’ 07 O’ 0’ G)’ 17 0’

O’ O, 0’ l, 0, O’ 0’ l’ o! 0’ 0’ l, l’ 0, 0, O’ l’ 0’ o! 0’ 0’ l, l’ 0, 0, O’ l’ O}’

{¢,0,0,0,0,0,1,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,

0, 0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{0, G’ O’ 0, O’ O’ O’ l’ 0’ OJ 0, G’ O’ 0, 0’ O’ O’ 0’ 0’ OJ 0, G’ O’ 0, 0’ O’ l’

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0, 0},

{¢,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,

©, 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},

{0’ 0’ l’ 0’ 0’ O! 0’ 0’ O, l’ 0, 0’ O’ 0’ 0’ l’ 0’ 0’ O, l’ 0, 0’ O’ 0’ 0’ O’ 0’

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0, 0},

{1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

°,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{0’ l, O’ 0’ 0, o’ 0’ O’ O, 0’ 0’ l, O’ 0’ O, o’ 0’ G’ O, 0’ 0’ 0, O’ 0’ O, o’ 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},

{07 O’ O) 0) 0) O) 0, 0’ O’ OJ 0) O’ l) 0, 0’ O’ 0, 0’ 0’ O’ l? O’ O) 0, 0’ O’ 0,

l’ O’ 0’ @, 0’ l! 0’ O’ l’ 0’ 0’ O’ 0’ @, O’ O! 0’ l’ O’ 0’ 0’ O’ 0’ O, O’ O! 0’ 0}!

{¢,0,0,0,0,0,0,0,0,0,06,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,

©,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{0’ 0’ O’ 0’ O’ O) 0’ 0’ O’ O’ 0’ 07 O’ 0’ l’ O) 0’ 0’ 0’ O’ 0’ l’ O’ 0’ G)’ O) 0’

O’ O, 0’ 0, O, O’ 0’ 0’ o’ l’ 0’ O, 0’ 0, O, O’ 0’ 0’ l! 0’ 0’ O, 0’ 0, 0, O’ 0’ 0}’

{¢,0,1,0,0,0,0,0,0,1,06,0,0,06,0,1,0,0,0,1,0,0,0,0,0,0,0,

©, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{0, G’ O’ l, O’ O’ O’ 0’ 0’ 0’ 0, G’ O’ 0, 0’ O’ l’ 0’ 0’ 0’ 0, G’ O’ 0, 0’ O’ 0’

©,0,0,0,0,0,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0, 0},

{¢,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,

07 0’ O’ l’ O’ O’ 0’ l’ O’ 0, 0’ l’ 1’ 0’ O’ O’ l’ G)’ O’ 0, 0’ l’ 1’ 0’ O’ O’ l’ G}’

{0’ O’ O’ 0’ 0’ l! 0’ 0’ O, 0’ 0, O’ O’ 0’ 0’ O! 0’ l’ l, 0’ 0, O’ O’ 0’ 0’ l! 0’

©,0,06,1,0,0,0,1,0,0,0,1,1,0,0,06,1,0,0,0,0,1,1,0,0, 0,1, 0},

{¢,0,1,0,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,1,0,0,0,0,0,0,0,
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°,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, O’ 0’ 0’ O’ 0’ O’ O, 0’ 0, 0, O’ 0’ 0’ O’ 0’ O’ O, 0’ l, 0, O’ 0’ 0’ o’ 0’

©,0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 0},

{6,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,

O’ 0’ OJ 0, G’ O’ 0, O’ 07 l’ O’ 0’ OJ 0, G’ O’ 0’ O’ 17 O’ 0’ 0’ OJ 0, G’ O’ 0’ O}’

{0’ 0, 0’ 0’ 0, 0’ 0’ 0, 0’ o’ 0’ 0, 0’ l’ 0, o’ 0, 0, 0’ o’ 0’ 0, l’ 0’ 0, o’ 0,

©,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{07 0’ O’ 0’ G)’ O’ O, 07 0’ O’ 0’ 0’ O’ 0’ G)’ O’ O, 0’ 0’ O’ 01 0’ 07 l’ G)’ O’ O,

0’ O’ l’ 0, 0’ O’ 0’ 0’ O’ 0’ l’ O’ 0’ 0, 0’ O’ 0’ 0’ O’ 0’ l’ O, 0’ 0, 0’ O’ 0’ 0}’

{¢,0,0,0,1,0,0,0,1,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,1, 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},

{6,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,

0’ O, O’ l’ O, O’ 0’ l, o’ 0’ 0’ l, l’ 0’ O, O’ l’ O, o’ 0’ 0’ l’ l’ 0’ O, O’ l’ 0}’

{¢,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,

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’ O! 0, 0’ O’ 0’ 0’ O’ 0’ @, 0’ l! 0, 0’ O’ 0’ 0’ O’ 0’ l, 0’ O! 0’ 0’ O’ 0’

1,0,0,0,0,1,0,0,1,0,0,0,0,0,06,0,0,1,0,0,0,0,0,0,0,0,0, 0},

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0) l’ O’ 0’ @, O’ 0’ G)’ O) 0’ 0) O’ O’ 0’ l’ 1’ 0’ G)’ O) 1’ 0) O’ O’ l’ l’ 1’ 0’ l}’

{0’ 0, O’ 0’ 0’ O’ 0’ O’ O, 0’ 0, 0, O’ 0’ 0’ O’ 0’ O’ O, 0’ 0, O, O’ l’ 0’ o’ 0’

©,0,1,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0, 0},

{6,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,

O’ o’ OJ l, G’ O’ 0, l’ O’ O’ O’ l’ 1’ 0, G’ O’ l, O’ O’ O’ 0’ l’ 1’ 0, 0’ O’ l, O}’

{¢,0,0,0,0,0,1,0,0,0,06,0,0,06,0,0,06,0,0,0,0,0,0,0,0,0,0,

©,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{07 0’ O’ 0’ G)’ O’ O, 07 0’ O’ 0’ 0’ O’ 0’ G)’ O’ O, 07 O’ O’ l’ 0’ 07 0’ E)’ O’ O,

0’ O’ O’ 0, 0’ l’ 0’ 0’ l’ 0’ 0’ O, 0’ 0, 0’ O’ 0’ l’ O’ 0’ 0’ O, 0’ 0, 0’ O’ 0’ 0}’

{¢,0,0,0,0,0,0,0,0,0,06,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,

©,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{6,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,

G’ O, O’ l’ O, O’ 0’ l, o’ 0’ G’ l, l’ 0’ O, O’ l’ O, o’ 0’ 0’ l’ l’ 0’ O, O’ l’ 0}’

{¢,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,

07 O’ O’ 07 O’ l, 0’ 0’ l’ O, 07 O’ O’ 07 G’ O, 0’ l’ 07 O, 07 O’ O’ 07 G’ O, 0, 0},

{@’ 0’ O’ 0, 0’ O’ 0’ 0’ O’ 0’ @, 0’ O! 0’ l’ O’ 0’ 0’ O’ 0’ @, l’ O! 0’ 0’ O’ 0’

©,0,0,0,0,0,0,0,0,1,0,0,0,0,0,06,0,0,1,0,0,0,0,0,0,0,0, 0},

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,

0) O’ 1’ 0’ @, O’ 0’ O’ O) 0’ 17 O’ O’ 0’ @, O’ 0’ G’ O) 0’ 17 O’ O’ 0’ @, O’ 0’ O}’

{G’ 0, O’ 0’ 0’ l’ 0’ O’ O, 0’ 0, 0, O’ 0’ 0’ O’ 0’ l’ l, 0’ 0, 0, O’ 0’ 0’ l’ 0’

©,0,0,1,0,0,0,1,0,0,0,1,1,0,0,06,1,0,0,0,0,1,1,0,0, 0,1, 0},

{6,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,

0’ o’ 0’ l, G’ O’ 0, l’ O’ 0’ O’ l’ l’ 0, O’ O’ l, O’ O’ 0’ 0’ l’ l’ 0, O’ O’ l’ O}’

{¢,0,0,0,0,0,0,0,0,0,06,0,0,1,0,0,06,0,0,0,0,0,1,0,0,0,0,

©,0,0,0,0,0,1,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0, 0},

{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ l, 0’ 0, 0’ O’ 0’ 0’ O’ 0’ 0’ O, 0’ 0, l’ l’ 0’ 0’ O’ l’ 0’ O, 0’ l, l’ l’ 0’ l}’
{¢,0,0,0,0,0,0,0,0,0,06,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

©,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,0,1,1,1,0, 1},
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{07 0’ O’ 0’ G’ 17 0’ 0’ O’ O’ 0’ 0’ O’ 0’ G)’ O) 0’ l’ l’ O’ 0’ 07 O’ 0’ G)’ 17 0’

0’ O, 0’ l, 0, O’ 0’ l’ o! 0’ 0’ l, l’ 0, 0, O’ l’ 0’ 0, 0’ 0’ l, l’ 0, 0, O’ l’ O}’

{¢,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,

0, 0,0,0,0,1,0,0,1,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0,0,0,0, 0},

{0’ G’ O’ 0, 07 OJ O’ 0’ 0’ OJ 0, G’ O’ 0, l’ OJ O’ 0’ 0’ OJ 0, l’ O’ 0, 07 07 O’

0’ 0’ o’ 0’ 0, 0’ 0’ O, 07 l, 0’ 0’ o’ 0’ 0, 0’ 0’ O, l) 0, 0? 0’ o’ 0, 0, 0’ 0’ O}’

{¢,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’ l’ O’ 0’ e’ O’ 0’ G)’ O’ O, 0’ O’ O’ 0’ l’ 1’ 0’ G)’ O’ 1, 0’ 0’ O’ l’ l’ 1’ 0’ 1}7

{0’ 0’ O’ 0’ 0’ O’ 0’ 0’ O, 0’ 0, O’ O’ 0’ 0’ O’ 0’ 0’ O, 0’ 0, 0’ O’ l’ 0’ O’ 0’

©,0,1,0,0,0,0,0,0,0,1,0,06,0,0,06,0,0,0,0,1,0,0,0,0,0,0, 0},

{¢,0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,0,0,0,1,0,

O’ 0’ O’ l’ G’ O’ 0’ l’ O, 0’ G’ l’ 1’ 0’ G’ O’ l’ O’ O, 0’ 0’ l’ 1’ 0’ G’ O’ l’ O}’

{0’ 0, O’ 0’ 0, l’ 0’ O’ O, 0’ 0’ 0, O’ 0’ 0, o’ 0’ l’ l, 0’ 0’ 0, O’ 0’ 0, l’ 0’

©,0,0,1,0,0,0,1,0,0,0,1,1,0,0,06,1,0,0,0,0,1,1,0,0, 0,1, 0},

{6,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,

0’ l’ 0’ 0, 0’ O! 0’ 0’ O’ 0’ 0’ O’ 0’ @, l’ l! 0’ 0’ 07 l’ 0’ O’ 0’ l, l’ l! 0’ l}!

{¢,0,0,0,0,0,0,0,0,0,06,0,0,06,0,0,06,0,0,0,0,0,0,0,0,0,0,

©,1,0,0,0,0,0,0,0,0,0,0,0,0,1,1,0,0,0,1,0,0,0,1,1,1,0, 1},

{¢,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,

O’ l, 0’ 0, 0, O’ 0’ 0’ o! 0’ 0’ O, 0’ 0, l, l’ 0’ 0’ o! l’ 0’ O, 0’ l, l, l’ 0’ l}’

{¢,0,0,0,0,1,0,0,0,0,06,0,0,06,0,0,0,1,1,0,0,0,0,0,0,1,0,

©,0,0,1,0,0,0,1,0,0,0,1,1,0,0,0,1,0,0,0,0,1,1,0,0,0, 1, 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,

©,1,0,0,0,0,0,0,0,0,0,0,06,0,1,1,0,0,06,1,0,0,0,1,1,1,0, 1}},

({1, 2}, {1, 4}, {1, 8}, {2, 4}, {2, 8}, {4, 8}, {4, 16}, {4, 32},

{8, 16}, {8, 32}, {16, 32}, {1, 6}, {1, 10}, {1, 12}, {2, 12},
{3, 8}, {5, 2}, {5, 8}, {6, 8}, {8, 48}, {9, 2}, {12, 16},
{12, 32}, {17, 8}, {18, 8}, {20, 8}, {20, 32}, {24, 32},

{33, 8}, {34, 8}, {36, 8}, {36, 16}, {40, 16}, {1, 14}, {7, 8},

{9, 10}, {13, 2}, {19, 8}, {21, 8}, {22, 8}, {28, 32}, {35, 8},

{37, 8}, {38, 8}, {40, 48}, {44, 16}, {49, 8}, {50, 8},

{52, 8}, {23, 8}, {39, 8}, {51, 8}, {53, 8}, {54, 8}, {55, 8}},

{{{0’ O’ 2) O, 07 0}, {0, O, 07 0, 07 O}, {_27 O’ O’ 07 O’ 0}7

{¢,0,0,0,0,0}, {6,0,0,0,0,0}, {0,0,0,0,0,0}},

{{oe,0,0,0,2,0}, {0,0,1,0,0, 0}, {0,-1,0,0,0, 0},

{¢,0,0,0,0,0}, {-2,0,0,0,0, 0}, {06,0,0,0,0,0}},

{{O’ 0’ 0’ 0’ O’ 4}’ {0’ 07 O’ 0’ G’ O}’ {O’ 0’ G’ O) 0’ 0}7

{o’ 0’ O’ O, 0’ 0}, {0’ O, 0’ 0, O, O}, {_4, O’ 0’ 0’ o’ 0}}’
{{e, 0,0,0,0, -2}, {0,0,0,0,-1,0}, {6,0,0,0,0, 0},

{6,0,0,0,0,0}, {6,1,0,0, 0,0}, {2,0,0,0,0,0}},

{{o’ 0’ 0, G’ O’ 0}’ {0, G’ O’ 0, 0’ 2}’ {O’ 0, 0’ O’ l’ 0}’

{6, 0,0,0,0,0}, {6,0,-1,0,0,0}, {0,-2,0,0,0, 0}},

{{e, 0,0,0,0,0}, {0,0,0,0,0,0}, {0,0,0,0,0, 2},

{6,0,0,0,0,0}, {0,0,0,0,0,0}, {0,0,-2,0,0,0}}}},
{{{l’ 0’ 07 0’ 0, O, O’ 0’ 0’ O’ 0’ 0’ 07 0’ 0, O, O’ 0’ 0’ O’ 0}’

{¢,1,0,0,0,0,0,06,1,0,0,0,0,0,0,0,0,0,0,0, 0},

{¢,0,1,0,0,0,1,0,0,0,1,0,0,0,0,0,1,0, 0,0, 0},
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{¢, 0, 0,1,0,1,0,0,0,0,0,1,1,1,0,0,06,0,1,1, 1},
{¢, 0, 0,0, 1,606, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0},
{¢,0,0,1,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,1, 1},
{¢,0,1,0,0,06,1,0,0,0,1,0,0,0,0,0,1,0,0,0,0},
{¢, 0, 0, 6, 0, 6, 0,1, 0, 0, 0, 0, 6, 0, 6, 0, 6, 0, 0, O, O},
{¢,1, 0,0, 0,0,0,0,1,0,0,0,0,0,0,0,0,0,0,0,0},
{¢, 0, 0,0, 0, 0,0, 0,0,1,0,0,0,0,1, 0, 0,0,0,0,0},
{¢,0,1,0,0,06,1,0,0,0,1,0,0,0,0,0,1,0,0,0,0},
{¢,0,0,1,0,1,0,0,0,0,0,1,1,1,0,0,06,0,1,1, 1},
{¢,0,0,1,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,1, 1},
{¢, 0, 0,1,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,1, 1},
{¢, 0, 0, 060, 0, 6, 0, 0,0, 1,0, 0,0,0,1, 0, 0,0,0,0,0},
{¢, 0, 0, 6, 0, 6, 0, 6, 0, 0, 0, 0,0, 0,0, 1, 0,1, 0, 0, 0},
{¢,0,1,0,0,0,1,0,0,0,1,0,0,0,0,0,1, 0,0, 0,0},
{¢, 0, 0, 6, @, 6, , 6, 6, 0, 0, 0,0, 0,0, 1, 0,1, 0, 0, 0},
{¢, 0, 0,1,0,1,0,0,0,0,0,1,1,1,0,0,06,0,1,1, 1},
{¢,0,0,1,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,1, 1},
{¢,0,0,1,0,1,0,0,0,0,0,1,1,1,0,0,0,0,1,1,1}},
{{1, 2, 43, {1, 2, 8}, {1, 4, 8}, {2, 4, 8}, {2, 8, 16}, {4, 8, 16},

{4, 8, 323, {4, 16, 32}, {8, 16, 32}, {1, 2, 12}, {1, 6, 8},
{2, 20, 8%, {5, 2, 8}, {6, 8, 16}, {12, 16, 32}, {17, 2, 8},
{20, 8, 32}, {34, 8, 16}, {36, 8, 16}, {21, 2, 8}, {38, 8, 16}},
{{{o, 0, 2, 0, 0, 0}, {0, 0,0, 0,0,0}, {(-2,0,0,0,0,0},

{0, 0, 0, 0, 0, 0}, {0, 0,0, 0, 0, 0}, {O0,0,0,0,0,0}},
{{o0, 0, 0, 0, 2, 0}, {0,0, 1,0, 0,0}, {6, -1, 0,0, 0,0},
{0, 0, 0, 6, 0, 0}, {-2, 0, 0, 6, 0, O}, {0, 0,0, 0,0, 0}},
{{o, 0, 6, 0, 0, 4}, {60,0, 0,0, 0,0}, {0,0,0,0,0,0},
{¢, 0, 0, 6, 0, 0}, {0, 0,0, 0, 0,0}, {-4,0,0,0,0,0}},
{{9, 0, 6, 0, 6, -2}, {60, 0,0, 0, -1, 0}, {60, 0, 0,0, 0,0},
{e¢, 0, 0, 60, 0, 0}, {0,1, 0, 0, 0,0}, {2,0,0,0,0,0}},
{{9, 0, 6, 0, 0, 0}, {060, 0, 0, 0,0,2}, {0,0,0, 0,1, 0},

{e¢, 0, 0, 0, 0, 0}, {0, 0, -1, 60, 0, 0}, {0, -2,0, 0,0, 0}},
{{o, 0, 6, 0, 60, 0}, {60, 0, 0,0, 0,0}, {0,0,0,0,0,2},
{e¢, 0, 0, 6, 0, 0}, {0, 0,0, 0, 0,0}, {0,0,-2,0,0,0}}}},

{{{1, 0, 0,0,0,1,1,60,0,1,0,0}, {6,b1, 0,0, 1,0, 0,0,0,0,0,0},
{¢,0,1,0,0,0,0,0,0,0,0,0}, {0,0,0,1,0,0,0,1,1,0, 0,0},
{¢,1,0,0,1,0,0,0,0, 06,0, 0}, {1,0,060,0,6,1,1,0, 0,1, 0,0},
{1, 0, 0,0, 0,1,1,0,0,1,0,0}, {0,0,0,1,0,0,0,1,1, 0,0, 0},
{¢,0, 0,1, 0,0,0,1,1,0,0,0}, {1, 0,0,0,0,1,1,0, 0,1, 0, 0},
{¢, 0, 0,06, 0, 6,0, 0,0, 60,1, 1}, {6,0,0,0,0,0,0,0,0,0,1,1}},

{{1, 2, 4, 83}, {1, 2, 8, 16}, {1, 4, 8, 32}, {2, 4, 8, 16},

{2, 8, 16, 32}, {4, 8, 16, 32}, {1, 2, 20, 8}, {2, 36, 8, 16},
{5, 2, 8, 16}, {6, 8, 16, 32}, {33, 2, 8, 16}, {37, 2, 8, 16}},
{{{9, 0, 2, 0, 0, 60}, {0, 0,0, 0,0,0}, {-2,0,0,0,0,0},
{e, 0, 0, 60, 0, 0}, {0, 0,0, 0, 0,0}, {0,0,0,0,0,0}},
{{9, 0, 0, 0, 2, 0}, {0,0, 1,0, 0,0}, {6, -1, 0,0, 0,0},
{0, 0, 0, 6, 0, 0}, {-2, 0, 0, 60,0, 0}, {0,0,0,0,0,0}},
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{{o, 0, 6, 0, 0, 4}, {0,0, 0,0, 0,0}, {0,0,0,0,0,0},

{e¢, 0, 0, 6, 0, 0}, {0, 0,0, 0,0, 0}, {-4,0,0,0,0,0}},
{{9, 0, 6, 0, 0, -2}, {0, 0, 0,0, -1, 0}, {0, 0, 0,0, 0,0},
{¢, 0, 0, 6, 0, 0}, {0,1, 0,0, 0,0}, {2,0,0,0,0,0}},

{{o, 0, 6, 0, 6, 0}, {60, 0, 0,0, 0,2}, {0,0,0, 0,1, 0},
{0, 0, 0, 0, 0, 0}, {0, 0, -1, 60, 0, 0}, {0, -2,0, 0,0, 0}},
{{9, 0, 6, 0, 0, 0}, {0, 0, 0,0, 0,0}, {0,0,0, 0,0, 2},
{e¢, 0, 0, 6, 0, 0}, {0, 0,0, 0,0, 0}, {6,0,-2,0,0,0}}}},
{{{1, 13, {1, 133}, ({1, 2, 4, 8, 16}, {2, 4, 8, 16, 32}},
{{{o, 0,2, 0,0, 0}, {0,0,0,0,0,0}, {-2,0,0,0,0,0},
{e¢, 0, 0, 6, 0, 0}, {0, 0,0, 0, 0,0}, {0,0,0,0,0,0}},
{{o, 0, 6, 0, 2, 0}, {60,0,1,0, 0,0}, {6, -1, 0, 0, 0, O},
{e¢, 0, 0, 6, 0, 0}, {-2, 0, 0, 6, 0, O}, {0, 0,0, 0,0,0}},
{{9, 0, 6, 0, 0, 43}, {0, 0, 0,0, 0,0}, {0,0,0,0,0,0},

{0, 0, 0, 6, 0, 0}, {0, 0,0, 0,0, 0}, {-4,0,0,0,0,0}},
{{o, 0, 0, 0, 6, -2}, {0, 0,0, 0, -1, 0}, {60, 0, 0,0, 0,0},
{0, 0, 0, 0, 0, 0}, {0,1, 0, 0, 0,0}, {2,0,0,0,0,0}},

{{9, 0, 6, 0, 0, 0}, {0, 0, 0,0, 0, 2}, {0,0,0, 0,1, 0},

{e¢, 0, 0, 60, 0, 0}, {0, 0, -1, 60, 0, 0}, {60, -2,0, 0,0, 0}},
{{9, 0, 6, 0, 0, 0}, {060, 0, 0,0, 0,0}, {0,0,0,0,0,2},

{¢, 0, 0, 6, 0, 0}, {0, 0, 0, 0, 0, 0}, {0,0, -2,0,0,0}}}}}

in[23]:- SessionTime[]
out[23]=

20553.186403



