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Hs = Table[h[L], {L, 2, max}] // N;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

it[16] 8.987602, ({2, -0.375}, {3, -0.333333}, {4, -0.404006;,
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867;, {9, -0.415147;, (10, -0.425804} };

Hs2 = SparseArray /@ Hs;
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Hs = Table[h[L], (L, 2, max}] // N;

[(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First)}, (L, 2, max}]) //
AbsoluteTiming

Out]16] {8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;:, {10, -0.425804}

Hs2 = SparseArray /@ Hs;
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[(L, Hs[[L - 1] // Eigenvalues // Sort // First), (L, 2, max)}]) //
AbsoluteTiming

[ 16] 8.987602, {{2, -0.375}, {3, -0.333333,}, {4, -0.404006;,
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Hs2 = SparseArray /@ Hs;
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Hs = Table[h[L], (L, 2, max)}] // N;

(tb = Table[(L, Hs[[L - 1] // Eigenvalues // Sort // First)}, (L, 2, max}]) //
AbsoluteTiming

[16] 8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
‘5, -0.385577}, (6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}}

Hs2 = SparseArray /@ Hs;
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First)}, (L, 2, max}]) //
AbsoluteTiming

8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}:, {9, -0.415147;:, {10, -0.425804}:;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

Hs2 = SparseArray /@ Hs;
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

{8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;:, {10, -0.425804};;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

Hs2 = SparseArray /@ Hs;
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[(L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

16 8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006;,
{5, -0.385577}, {6, -0.41559¢6}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}}

Eigenvalues [Hs[3], 1]|

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, {L, 2, max}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[(L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

t[16] {8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Eigenvalues [Hs[3]]

; {-0.404006, -0.239277, -0.239277, -0.239277,
0.1875, 0.1875, 0.1875, 0.1875, 0.1875, 0.114277,
0.114277, 0.114277, -0.0625, -0.0625, -0.0625, 0.0290064

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First), (L, 2, max)}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[ (L, Hs[[L - 1] // Eigenvalues // Sort // First), (L, 2, max)}]) //
AbsoluteTiming

Out]16] {8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}};

Eigenvalues [Hs[3], 1]

{-0.404006}

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max)}]) //
AbsoluteTiming
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Hs = Table[h[L], {L, 2, max}] // N;

(tb = Table[{(L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

i1 80987602' 1 2' '0-3?5.' Jp _0-333333' 4; '0-404006’
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}} )

Eigenvalues [Hs[[3], 1]

23] {-0.404006

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

t[16] 8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Eigenvalues [Hs[3], 1][1]

-0.404006

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[(L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

[ 16] 8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006;,

{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Eigenvalues [Hs[3], 1][1]

-0.404006

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max)] // N;

(tb = Table[ (L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

Out]16] {8.987602, {{2, -0.375}, {3, -0.333333,}, {4, -0.404006},

{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}:, {10, -0.425804}::

Eigenvalues[Hs[3], 1][1]

-0.404006

tb = Table L, Eigenvalues Hs|[L - 1] // Eigenvalues // Sort // First |,
{L, 2, max)} ' // AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[ (L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

Lt 1 80987602' 2' _0-375|' 3p '01333333' 4; 0-404006;
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}:, {9, -0.415147}, {10, -0.425804}}

Eigenvalues [Hs[3], 1][1]

-0.404006

(tb = Table[{L, Eigenvalues[Hs[L - 1], 1] // Eigenvalues // Sort // First},
{L, 2, max}]) // AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First)}, (L, 2, max}]) //
AbsoluteTiming

t[16] {8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;:, {10, -0.425804}

Eigenvalues[Hs[3], 1][1]

w24 | -0.404006

(th =
Table[{L, Eigenvalues[Hs[[L - 1], 1][1] // Eigenvalues // Sort // First},
{L, 2, max}]) // AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{(L, Hs[[L - 1] // Eigenvalues // Sort // First)}, (L, 2, max}]) //
AbsoluteTiming

Out]{16] 80937602' '2' _0-375:'f '3; _0-333333 o, .4; '0-404006’
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}} )

Eigenvalues [Hs[3], 1][1]

{24] -0.404006

(th =
Table[ (L, Eigenvalues [Hs[L - 1], 1] [1] // Eigenvalues // Sort // First),
{L, 2, max}]) // AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{(L, Hs[[L - 1] // Eigenvalues // Sort // First)}, (L, 2, max}]) //
AbsoluteTiming

Out]16] 8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006};,

(5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}}}

Eigenvalues[Hs[3], 1][1]

-0.404006

(tb = Table[{L, Eigenvalues [Hs[L - 1], 1]1[1])}, (., 2, max)}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max}] // N;

(tb = Table[{L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

.1! 80987602' 2' '0-3?5:; 3p '09333333' .4; 0-404006;
5, -0.385577}, (6, -0.415596}, {7, -0.405177},
8, -0.421867}, (9, -0.415147}, {10, -0.425804} }}

Eigenvalues [Hs[[3], 1][1]

424 | -0.404006

(tb = Table[{L, Eigenvalues[Hs[L - 1], 1][1]), (L, 2, max}]) //
AbsoluteTiming
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Hs = Table[h[L], (L, 2, max)] // N;

(tb = Table[{(L, Hs[[L - 1] // Eigenvalues // Sort // First}, (L, 2, max}]) //
AbsoluteTiming

[ 16] 8.987602, ({2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867;}, {9, -0.415147}, {10, -0.425804} ; ;

Eigenvalues [Hs[3], 1][1]

-0.404006

(tb = Table[{L, Eigenvalues [Hs[L - 1], 1]1[1]}, (., 2, max)}]) //
AbsoluteTiming

Yut]25] {9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}};
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i[16] {8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Eigenvalues [Hs[3], 1][1]

Dutl24 -0.404006

(tb = Table[{L, Eigenvalues [Hs[L - 1], 1][1]}, (L, 2, max}]) //
AbsoluteTiming

{9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867;, {9, -0.415147;, {10, -0.425804};;
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Out]16]= {8.987602, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867;, {9, -0.415147}, {10, -0.425804}}

Eigenvalues [Hs[3], 1][1]

24 -0.404006

2 (tb = Table[{L, Eigenvalues [Hs[L - 1], 1][1]), (L, 2, max)}]) //
AbsoluteTiming

Out{25 {9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577;, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;, {10, -0.425804}}}

Hs2 = SparseArray /@ Hs;
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it[16] {8.987602, ({2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;, {10, -0.425804} };

Eigenvalues [Hs[[3], 1][1]

-0.404006

nl2 (tb = Table[ (L, Eigenvalues [Hs[L - 1], 1][1]), (%, 2, max)}]) //
AbsoluteTiming

Out{25] (9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006;,
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;, {9, -0.415147;, {10, -0.425804;;;

Hs2 = SparseArray /@Hs;
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Out{16] {8.987602, ({2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;, {9, -0.415147};, {10, -0.425804}};

Eigenvalues [Hs[3], 1][1]

outizal- | -0.404006

(tb = Table[{L, Eigenvalues[Hs[L - 1], 1]1[1])}, (., 2, max}]) //
AbsoluteTiming

9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Hs2 = SparseArray /@ Hs;
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{5, -0.385577}, {6, -0.41559¢6}, {7, -0.405177},
{8, -0.421867;:, {9, -0.415147}, {10, -0.425804;};

Eigenvalues [Hs[[3], 1][1]

0.4040086

i__nl.,_‘|

(tb = Table[{(L, Eigenvalues [Hs[L - 1], 1]1[1]}, (., 2, max)}]) //
AbsoluteTiming

{9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.38557%}, {6, -0.415596}, (7, -0.405177},
8, -0.421867}, (9, -0.415147,, (10, -0.425804

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs[L - 1], 11010}, (L., 2, max}]) //
AbsoluteTiming|
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(tb = Table[{L, Eigenvalues[Hs[L - 1], 1][1]}, (L, 2, max}]) //
AbsoluteTiming

9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs[f - 1], 1][1]}, (L, 2, max)}]) //
AbsoluteTiming
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(tb = Table[ (L, Eigenvalues [Hs[L - 1], 1]1[1])}, (., 2, max)}]) //
AbsoluteTiming

9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

Hs2 = SparseArray /@ Hs;

(tb = Table[ (L, Eigenvalues [Hs2|[L - 1], 1][1]}, (., 2, max}]) //
AbsoluteTiming
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(tb = Table[{L, Eigenvalues[Hs[L - 1], 1][1]}, (L, 2, max}]) //

AbsoluteTiming

Out{25] {9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147;, {10, -0.425804}}

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs2[[L - 1], 1][1])}, (L, 2, max}]) //
AbsoluteTiming

utf27] {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577;, {6, -0.415596}, {7, -0.405177},
8, -0.421867;, {9, -0.415147;, {10, -0.425804;};
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(tb = Table[ (L, Eigenvalues[Hs[L - 1], 1][1]}, (., 2, max}]) //
AbsoluteTiming

9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867:, {9, -0.415147}, {10, -0.425804}}

£f/@

Hs2 = SparseArray /@ Hs;

271 (tb = Table[{L, Eigenvalues [Hs2[[L - 1], 1][1]}, (L, 2, max}]) //
AbsoluteTiming

271 {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147;}, {10, -0.425804} ;)
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(tb = Table[{L, Eigenvalues [Hs[L - 1], 1]1[1]), (., 2, max)}]) //
AbsoluteTiming

9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}}

f/e (1, 2)
£1

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs2[L - 1], 1][1]}, (L, 2, max}]) //
AbsoluteTiming

Out{27] {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;:, {10, -0.425804};};
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(tb = Table[{L, Eigenvalues [Hs[L - 1], 1][1])}, (., 2, max)}]) //
AbsoluteTiming

9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

f /e (1, 2)
fe[l, 2]

(£[1], £[2]}

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs2[[L - 1], 1][1]), (L, 2, max)}]) //
AbsoluteTiming

7. | {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
(5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}}
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(tb = Table[{L, Eigenvalues[Hs[L - 1], 1][1]}, (L, 2, max}]) //
AbsoluteTiming

{9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, 110, -0.425804}}

£ /e (1, 2)
fe(l, 2)

qe8)= | {£[1], £[2]

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs2[[L - 1], 1][1]), (L, 2, max}]) //
AbsoluteTiming

0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;, {9, -0.415147;:, {10, -0.425804};;
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(tb = Table[{L, Eigenvalues [Hs[L - 1], 1][1]}, (., 2, max)}]) //

AbsoluteTiming

{9.060123, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

f/e (1, 2}
fe{(l, 2)

= | {(£[1], £[2]

o= | £[{1, 2}]

Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs2[L - 1], 1]1[1])}, (*, 2, max}]) //
AbsoluteTiming

Pirsa: 10090088

{0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
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Hs2 = SparseArray /@Hs;

(tb = Table[{L, Eigenvalues [Hs2[[L - 1], 1][1]), (L, 2, max}]) //
AbsoluteTiming

{0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, (9, -0.415147;, {10, -0.425804}} |
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Hs2 = SparseArray /@ Hs;

(tb = Table[{L, Eigenvalues [Hs2[[L - 1], 1][1])}, (L, 2, max}]) //
AbsoluteTiming

{0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867}, {9, -0.415147}, {10, -0.425804;};

ListPlot |
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27) {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867:, {9, -0.415147;}, {10, -0.425804}} ]

ListPlot [tb]
-H_‘l-l:
—“_‘oh:

Outi31] -{)_38

Ll

=) )

4 H b 10
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Out]27) {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867:, {9, -0.415147}, {10, -0.425804}} )

ListPlot[tb, PlotStyle ]
-().34 :
=036 :

Out{31] -{_38

~{).40

- 6 e 10
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Out]27] {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577};, {6, -0.415596}, {7, -0.405177},
18, -0.421867;, {9, -0.415147}:, {10, -0.425804} };

ListPlot tb, PlotStyle - PointSize - 0./

-0.34

-{.36

-{_38

=) 4

4 ) ! 10
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Outf27] {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867:, {9, -0.415147;}, {10, -0.425804}} )

ListPlot[tb, PlotStyle -+ {PointSize - 0.02}]
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Outf27] {0.010763, {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867;, {9, -0.415147}, {10, -0.425804}; };

lp = ListPlot[tb, PlotStyle -+ {PointSize - 0.02}]

L ]
-0 .34
-0 36}
r
-0 38 F
L]
=04 -
@ »
L ] L]
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{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
/18, -0.421867}, {9, -0.415147;, {10, -0.425804}}}
lp = ListPlot[tb, PlotStyle » {PointSize -+ 0.02}]
: L |
034}
-{) 36
1 ]
~038F
L ]
—“_-Hl:
! s ®
L ] k]
4 t b4 ¥
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| {5, -0.385577;, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147;, {10, -0.425804}}

lp = ListPlot[tb, PlotStyle -+ {PointSize - 0.02}]
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Dut{33] - 38

-4

FullForm[lp]

Graphics [List [Hue[0.67 , 0.6 , 0.6 |, Rule|/PointSize, 0.027 |,

Point [List [List[2. , -0.375" ], List[3. , -0.3333333333333334 |,
List|[4. , -0.40400635094610965 |, List|5. , -0.3855772506635989 " |,
List|[6. , -0.41559618898132095 |, List[7. , -0.4051770972409499 |,
List([8. , -0.42186657483598594" |, List (9.,

-0.41514685626436837" ], List[10. , -0.42580352072828803° |11,
List [Rule|AspectRatio, Power |GoldenRatio, -1]],
Rule Axes, True|, Rule PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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FullForm[lp]

Graphics|[List [Hue|[0.67 , 0.6 , 0.6 |, Rule|[PointSize, 0.02" ],

Point [List|[List[2.", -0.375 ], List[3. , -0.3333333333333334° ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 " |,
List[6. , -0.41559618898132095 |, List|[7. , -0.4051770972409499" |,
List[8.7, -0.42186657483598594" |, List[9.",

-0.41514685626436837 |, List|[10. , -0.42580352072828803 |11,
List [Rule|AspectRatio, Power |GoldenRatio, -1]],
pirsa: 10090083 Rule [Axes, True|, Rule PlotRange, Automatic], Page 44/341
Rule |[PlotRangeClipping, True] | |
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lp /. Hue |
FullForm[lp]

Graphics|[List [Hue|0.67 , 0.6 , 0.6 |, Rule|[PointSize, 0.02" ],

Point [List[List|[2. , -0.375 |, List[3. , -0.3333333333333334° ],
List[4.7, -0.40400635094610965 |, List[5.7, -0.3855772506635989" |,
List|[6. , -0.41559618898132095 |, List[7. , -0.4051770972409499 |,
List[8.7, -0.42186657483598594" |, List[9.",

-0.41514685626436837 |, List|[10. , -0.42580352072828803 |]] ],
List [Rule|AspectRatio, Power |GoldenRatio, -1]],
Pirsa: 10090088 Rule | Axes, True|, Rule | PlotRange, Automatic , Page 45/341
Rule |[PlotRangeClipping, True] | |
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Dut{23] -} 38

-4

lp /. Hue[a__ ]|

FullForm[lp]

Graphics|[List [Hue|0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02" ],

Point [List [List[2. , -0.375 ], List[3. , -0.3333333333333334 ],
List[4.7, -0.40400635094610965" ], List[5.7, -0.3855772506635989" |,
List|[6. , -0.41559618898132095 |, List[7. , -0.4051770972409499 |,
List|[8., -0.42186657483598594" ], List([9.",

-0.41514685626436837 |, List|[10. , -0.42580352072828803 | ],
List [Rule|AspectRatio, Power |GoldenRatio, -1]],
pirsa: 10090088 Rule | Axes, True|, Rule PlotRange, Automatic, Page 46/341
Rule|[PlotRangeClipping, True] | |
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Dut{33]= -{)_3%

-0 4

lp /. Hue[a ] - Red

FullForm[lp]

Graphics|[List [Hue[0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 |,

Point [List[List|[2. , -0.375 ], List[3. , -0.3333333333333334° ],
List[4. , -0.40400635094610965" |, List|[5. , -0.3855772506635989" |,
List[6. , -0.41559618898132095 |, List|[7. , -0.4051770972409499 " |,
List[8. , -0.42186657483598594° |, List (9.,

-0.41514685626436837 |, List|[10. , -0.42580352072828803 |]] ],
List [Rule |AspectRatio, Power |GoldenRatio, -1]],
pirsa: 10090088 Rule [Axes, True|, Rule|/PlotRange, Automatic], Page 47/341
Rule [PlotRangeClipping, True] | |




i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

040

L)

lp /. Hue[a ] - Red

1 B
- “‘{4 -
036}
'
Out{3% ~-038
»
040 F
. ™
9 5
L L L 1
4 t 4 ¥

Pirsa: 10090088 Page 48/341

- % % ss 2 rFW 9



k Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
T

)4

|

lp /. Hue[a ] - Red
FullForm[lp]

Graphics | List [Hue|/0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List|[List[2., -0.375" ], List[3.", -0.3333333333333334° |,
List|[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095 |, List|[7. , -0.4051770972409499" ],
List[8. , -0.42186657483598594 |, List (9. ,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List [Rule |AspectRatio, Power |GoldenRatio, -1] ],
Rule [Axes, True|, Rule|[PlotRange, Automatic],
Rule | PlotRangeClipping, True| | |
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lp /. Hue[a ] - Red
FullForm[lp]

Graphics List [Hue|0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List[List[2.", -0.375" ], List[3.", -0.3333333333333334° ],
List|4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095° ], List[7.", -0.4051770972409499" 1,
List (8. , -0.42186657483598594 |, List (9. ,

-0.41514685626436837 |, List[10.", -0.42580352072828803° |11,
List [Rule |AspectRatio, Power |GoldenRatio, -1] ],
Rule[Axes, True|, Rule|[PlotRange, Automatic],
Rule |PlotRangeClipping, True] | |
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|

lp/. Hue[a ] - Red, Rule|Poin|

FullForm[lp]

L
ke

Graphics | List [Hue([0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 |,

Point [List[List[2. , -0.3757 ], List[3.", -0.3333333333333334° |,
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095° ], List[7.", -0.4051770972409499" 1,
List[8. , -0.42186657483598594 |, List[9. ,

-0.41514685626436837" |, List[10.", -0.42580352072828803° |11,
List [Rule |AspectRatio, Power |GoldenRatio, -1] ],
Rule|[Axes, True|, Rule|[PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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lp/. Hue[a ] - Red, Rule | Poil

FullForm[lp]

L
ke

Graphics|[List [Hue[0.67 , 0.6 , 0.6 |, Rule|/PointSize, 0.02 |,

Point [List[List[2.", -0.375" ], List[3.", -0.3333333333333334° ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095 |, List[7.", -0.4051770972409499° ],
List[8. , -0.42186657483598594 |, List (9.,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List [Rule |AspectRatio, Power |GoldenRatio, -1] ],
Rule|[Axes, True|, Rule|[PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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lp/. Hue[a ] - Red, Rule PointSize, b |

FullForm[lp]

!
be

Graphics | List [Hue[0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List[List[2. , -0.375" ], List[3.", -0.3333333333333334° ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095 1, List[7. , -0.4051770972409499° |,
List[8. , -0.42186657483598594 |, List[9. ,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List [Rule |AspectRatio, Power |GoldenRatio, -1] ],
Rule |[Axes, True|, Rule|[PlotRange, Automatic],
Rule |PlotRangeClipping, True| | |
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lp /. Hue[a ] - Red, Rule[PointSize, b ] -> Rule[PointSize, b_|]

FullForm[lp]

f34)/FullForm ,

Graphics | List [Hue|0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 |,

Point [List|[List[2.", -0.375" ], List[3.", -0.33333333333333347 ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095" |, List[7.", -0.4051770972409499° ],
List[8. , -0.42186657483598594 |, List[9. ,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List [Rule|AspectRatio, Power |GoldenRatio, -1/,
Rule |[Axes, True|, Rule|/PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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lp/. Hue[a ] -» Red, Rule[PointSize, b ] -> Rule[PointSize, 0.]]
FullForm[lp]

Graphics | List [Hue[0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List[List[2.", -0.375" ], List[3., -0.3333333333333334"7 |,
List|[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095 |, List|[7. , -0.4051770972409499" ],
List (8. , -0.42186657483598594 |, List[9. ,

-0.41514685626436837 |, List[10.", -0.42580352072828803° |11,
List [Rule |AspectRatio, Power |GoldenRatio, -1] ],
Rule|[Axes, True|, Rule|[PlotRange, Automatic],
Rule | PlotRangeClipping, True| | |
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lp/. Hue[a ] - Red, Rule[PointSize, b ] -> Rule[PointSize, 0.04]]

FullForm[lp]

Graphics [List [Hue[0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List|[List[2.", -0.375" ], List[3.7, -0.33333333333333347 ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095" |, List[7.", -0.4051770972409499° ],
List|[8. , -0.42186657483598594 " |, List (9.,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List Rule |AspectRatio, Power |GoldenRatio, -1/,
Rule |[Axes, True|, Rule|PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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lp/. {(Hue[a ] - Red, Rule[PointSize, b ] » Rule[PointSize, 0.04])

FullForm[lp]

Graphics [List [Hue(0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02° ],

Point [List|[List[2. , -0.375" ], List[3.", -0.33333333333333347 ],
List|[4. , -0.40400635094610965° ], List[5.", -0.3855772506635989" |,
List|[6. , -0.41559618898132095" |, List[7. , -0.4051770972409499° ],
List|[8. , -0.42186657483598594 " |, List (9.,

-0.41514685626436837° ], List[10.", -0.42580352072828803° 111,
List [Rule |AspectRatio, Power |GoldenRatio, -1/,
Rule [Axes, True|, Rule|[PlotRange, Automatic],
Rule|[PlotRangeClipping, True] | |
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lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])
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lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])

= |

. @
034}
- 36
‘ »
- 4 =
» »
L " . i " A . L
4 4] . ‘

Pirsa: 10090088 Page 59/341




i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
=

()40

L

lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

FullForm|[lp]

341/ FullForm

Graphics | List [Hue[0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List|[List[2.", -0.375" ], List[3.", -0.33333333333333347 ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095" |, List[7.7, -0.4051770972409499° ],
List|[8. , -0.42186657483598594 " |, List (9.,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List [Rule|AspectRatio, Power |GoldenRatio, -1/,
Rule |[Axes, True|, Rule|[PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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lp/. {Hue[a ] - Red, Rule[PointSize, b ] » Rule[PointSize, 0.04])

FullForm[lp]

Graphics | List [Hue|[0.67 , 0.6 , 0.6 |, Rule[PointSize, 0.02 ],

Point [List|[List[2.", -0.375" ], List[3.", -0.33333333333333347 ],
List[4. , -0.40400635094610965 |, List[5. , -0.3855772506635989 |,
List[6. , -0.41559618898132095 |, List[7.7, -0.4051770972409499° ],
List|[8. , -0.42186657483598594 " |, List (9.,

-0.41514685626436837 |, List[10. , -0.42580352072828803° |11,
List [Rule|AspectRatio, Power |GoldenRatio, -1] ],
Rule|[Axes, True|, Rule|PlotRange, Automatic],
Rule PlotRangeClipping, True] | |
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lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])
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FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

Pirsa: 10090088 Page 63/341




i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

*

m

—t
lp = ListPlot[tb, PlotStyle - {PointSize - 0.02}]
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FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])
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lp = ListPlot [tb, PlotStyle » {PointSize - 0.02)§
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034}
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FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])
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{8, -0.421867}, {9, -0.415147}, {10, -0.425804}}!
lp = ListPlot[tb, PlotStyle -+ {PointSize -+ 0.02},
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lp = ListPlot [tb, PlotStyle - {PointSize - 0.02},
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lp = ListPlot [tb, PlotStyle -+ {PointSize - 0.02},
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{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867;:, {9, -0.415147;}, {10, -0.425804}}

lp = ListPlot [tb, PlotStyle -+ {PointSize - 0.02)},
PlotLabel - Style["E; of the Heisenberg chain | bla", {Red, Italic}]]
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{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867;, {9, -0.415147;:, {10, -0.425804;;;

lp = ListPlot[tb, PlotStyle -+ {PointSize -+ 0.02)},
PlotLabel - Style["E; of the Heisenberg chain for L= bla",
{Red, Italic}]]
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{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867;, {9, -0.415147;, {10, -0.425804} ;;

lp = ListPlot[tb, PlotStyle -+ {PointSize - 0.02},
PlotLabel - Style[“E; of the Heisenberg chain for L=2,...,",
{Red, Italic}]]
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(tb = Table[ (L, Eigenvalues [Hs2[[L - 1], 1][I1])}, (L, 2, max}]) //
AbsoluteTiming
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{5, -0.385577}, {6, -0.415596}, {7, £0.405177},
8, -0.421867}, {9, -0.415147}, {10, -0.425804}}}

lp = ListPlot[tb, PlotStyle » {PointSize -» 0.02},
PlotLabel -+ Style["E; of the Heisenberg chain for L=2,...,",
{Red, Italic}]]
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lp = ListPlot tb, PlotStyle -+ {PointSize » 0.02},
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PlotLabel -
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PlotLabel -
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PlotLabel -
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{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
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{8, -0.421867;:, {9, -0.415147;:, {10, -0.425804};
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Eqs of the Heisenbere chain for L=2.....10

-0.34

-0.36

Out{47] -{)_3%

Pirsa: 10090088 - Page 105/341
= 4




I Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b |] -+ Rule[PointSize, 0.04])

tb

Out{42) {{2, -0.375;, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
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lp = ListPlot[tb, PlotStyle -+ {PointSize » 0.02},
PlotLabel -
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if42]= {2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit|tb, {1,1111., 1/1%}, L]
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Show[lp, Plot[fit, (L, 2, 10}]]
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{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;:, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]
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Show([lp, Plot[fit, {L, 2, 10}]]
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FullForm[lp]
lp/. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])
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Out{42)= 2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;, {9, -0.415147}, {10, -0.425804; !

fit = Fit[tb, {1, 1/x, 1/x}, x]

0.812302 0.63849
-0.485173 - + -
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Show[lp, Plot[fit, (L, 2, 10}]]
Eq of the Heisenberg chain for L=2.... .10

034}
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# Unti 3

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04]}

4 tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577};, {6, -0.415596}, {7, -0.405177},
k8, -0.421867}, {9, -0.415147}, {10, -0.425804}

f£it = Fit[tb, {1, 1/x, 1/x*}, x|

0.812302 0.63849

Out{48] -0.485173 -
x2 X

Show[lp, Plot[fit, (L, 2, 10}]]

Es of the Heisenberg chain for L=2.....10

-0.34

Pirsa: 10090088 - Page 111/341
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FullForm[lp] |
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

nf42 tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577;, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

140 fit =Fit[th; {lr 1/x, l/xz}‘ I]

0.812302 0.63849

Out{49] -0.485173 -
x? X

(47 Show[lp, Plot[fit, (L, 2, 10}]]

En of the Heisenbere chain for L=2.....10

-0.34

Pirsa: 10090088 - Page 112/341
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FullForm([lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | -+ Rule[PointSize, 0.04])

tb
142 {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

(5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8' "0-‘21867}' {9' "'0-‘151‘7}' {10' “0-‘2530‘}}

fit = Fit[tb, {1, 1/x, 1/x?}, x]

0.812302 0.63849

x* X

{49] -0.485173 -

Show[lp, Plot[fit, (L, 2, 10}]]
En of the Heisenbere chain for L=2.....10

-034
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&

C

FullForm([lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b |] - Rule[PointSize, 0.04])

itb
tj42 {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577};, {6, -0.415596}, {7, -0.405177},
8, -0.421867;, {9, -0.415147;, {10, -0.425804}

£it = Fit[tb, {1, 1/x, 1/x}, x|

0.812302 0.63849
x? X

Out{49 -0.485173 -

Show[lp, Plot[fit, (L, 2, 10}]]
En of the Heisenbere chain for L=2.....10

-0.34

Pirsa: 10090088 - Page 114/341
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FullForm[lp]

lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])}

tb

{{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},

f£it = Fit[tb, {1, 1/x, 1/x}, x]

0.812302 0.63849

51 -0.485173 -
x* X

Show[lp, Plot[fit, (L, 2, 10}]]

En of the Heisenbere chain for L=2.....10

-0.34

Pirsa: 10090088 Page 115/341
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FullForm[lp] |
lp /. {Hue[a ] - Red, Rule[PointSize, b | -+ Rule[PointSize, 0.04])

tb
Out{50] {{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577};, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

£it = Fit[tb, {1, 1/x, 1/x}, x]

0.812302 0.63849
x? X

s1)= | F0.485173 -

Show[lp, Plot[fit, {L, 2, 10}]]

E:s of the Heisenbere chain for L=2.....10

-{.34

Pirsa: 10090088 - Page 116/341
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FullForm[1p] |
lp /. {Hue[a ] - Red, Rule[PointSize, b ] -+ Rule[PointSize, 0.04])

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577;, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}:, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x*}, x|

0.812302 0.63849
-0.485173 - -

x* X

Show([lp, Plot[fit, (L, 2, 10}]]

Es of the Heisenbere chain for L=2.....10
Pirsa: 10090088 { . Page 117/341
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Window Help

(&)

tb

-0

Pirsa: 10090088

*

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | -+ Rule[PointSize, 0.04])

-0.375}, {3, -0.333333}, {4, -0.404006},

..2'
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8,

-0.421867}, {9, -0.415147}, (10, -0.425804}}

£it = Fit[tb, {1, 1/x, 1/x}, x]

0.812302 0.63849

x* X

.485173 -

Fit ((2, -0.3757}, (3, -0.33333333333333347 ),

{4, -0.40400635094610965 }, (5, -0.3855772506635989 '},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 "},
{8, -0.42186657483598594" ), (9, -0.41514685626436837 "},
{10, -0.42580352072828803 }}

e aasF 9 e mY i FTELa v ks | 2771
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FullForm([lp] |
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

tb
{2, -0.375}, {3, -0.333333}, {4, -0.404006},

{5, -0.385577;}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x*}, x|

0.812302 0.63849
x? X

-0.485173 -

Fit[({{2, -0.3757}, {3, -0.3333333333333334" ),
{4, -0.40400635094610965 }, {5, -0.3855772506635989" },
{6, -0.41559618898132095 }, {7, -0.4051770972409499" },
(8, -0.42186657483598594" )}, {9, -0.41514685626436837"},
(10, -0.42580352072828803" } ),

Pirsa: 10090088 Page 119/341
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[

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | -+ Rule[PointSize, 0.04])

tb
-0.375}, {3, -0.333333}, {4, -0.404006},

..2'
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, {9, -0.415147;, {10, -0.425804}

£it = Fit[eb, {1, 1/x, 1/x}, x]

0.812302 0.63849

x* X

-0.485173 -

Fit ({2, -0.3757}, {3, -0.3333333333333334"},

{4, -0.40400635094610965 }, (5, -0.3855772506635989 "},
{6, -0.41559618898132095" }, (7, -0.4051770972409499" },
{8, -0.42186657483598594 }, (9, -0.41514685626436837 '},

{10, -0.42580352072828803°}), {1, 1/x, 1/x*)}

Pirsa: 10090088 Page 120/341
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B TN © 4~ ° o Cah TR

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867;, {9, -0.415147;, {10, -0.425804}

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
W51 | -0.485173 - '

x? X

Fit[{{z, -0.375"}, {3, -0.3333333333333334},

{4, -0.40400635094610965 "}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" }, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x}, x|

0.812302 0.63849
Outis2)= | -0.485173 - +

x* X

Pirsa: 10090088 Page 121/341
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iﬁ iaﬁ c

tb

- ¥{2, -0.375}, {3, -0.333333}, {4, -0.404006},
(5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

fit = Fit[eb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - +

x? X

Pit[{{!, -0.375"}, {3, -0.3333333333333334)},

{4, -0.40400635094610965" }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

(10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x|

0.812302 0.63849

x* X

-0.485173 -

Pirsa: 10090088 Page 122/341
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iiii iltiiiiiiiii g

tb

.~ Y{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

fit = Fit[tb, {1, 1/x, 1/:’}, x|

0.812302 0.63849
-0.485173 - +

x? X

Fit[{{z, -0.3757}, {3, -0.3333333333333334},
{4, -0.40400635094610965 }, {5, -0.3855772506635989 '},
{6, -0.41559618898132095 "}, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x*}, x]

0.812302 0.63849

x* X

-0.485173 -

Pirsa: 10090088

Page 123/341
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ie‘ I I I I " Irﬁ C

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.4155%6}, {7, -0.405177},

{8, -0.421867:, {9, -0.415147;:, {10, -0.425804;;
-

fit = Fit[tb, {1, 1/x, 1/:’}, x|

0.812302 0.63849

x? X

-0.485173 -

+

(52 Fit[{{z, -0.375"}, {3, -0.3333333333333334)},

{4, -0.40400635094610965" )}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x*}, x]

0.812302 0.63849
/52 -0.485173 - -

x? X

Pirsa: 10090088 Page 124/341
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- C

tb

£{2, -0.375}, {3, -0.333333}, {4, -0.404006},
(5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867), {9, -0.415147}, {10, -0.425804}}

fit = Pit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - +

x? X

Fit[{{z, -0.375"}, {3, -0.3333333333333334},

{4, -0.40400635094610965 "}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" }, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x|

0.812302 0.63849
it52) -0.485173 - .

x? X

Pirsa: 10090088

Page 125/341
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O 4 Untitled-25

™

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867:, {9, -0.415147;:, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
0.485173 - = +

X X

Fit[{{2, -0.375"}, (3, -0.3333333333333334"),

(4, -0.40400635094610965 }, {5, -0.3855772506635989" ),
(6, -0.41559618898132095 }, {7, -0.4051770972409499"},
(8, -0.42186657483598594" ), (9, -0.41514685626436837" ),

{10, -0.42580352072828803"}}, {1, 1/x, 1/x*}, x]

0.812302 0.63849
-0.485173 - -

x* X

Pirsa: 10090088 Page 126/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.40400¢},
{5, -0.385577}, {6, -0.4155%6}, {7, -0.405177},
‘8, -0.421867;:, {9, -0.415147;:, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - - +

x? X

Fit[{{!, -0.3757}, {3, -0.3333333333333334},

{4, -0.40400635094610965 '}, (5, -0.3855772506635989 },
{6, -0.41559618898132095 }, (7, -0.4051770972409499 },
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x]

0.812302 0.63849
52 -0.485173 - -

x* X

Pirsa: 10090088 Page 127/341
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iiii |lliiiiiiiil IIIIIIIIIIIIIIIIIIIIIIIYC

tb

{50 {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.4155%96}, {7, -0.405177},
{8, -0.421867;:, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
51 -0.485173 - +

x? X

Fit[{{!, -0.375"}, {3, -0.3333333333333334'},

{4, -0.40400635094610965 "}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

(10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x|

0.812302 0.63849
-0.485173 - -

x? X

Pirsa: 10090088 Page 128/341
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i
&

C

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
oust= | -0.485173 - ;

x? X

Fitl

Pit[{{l, -0.3757}, {3, -0.33333333333333347),

{4, -0.40400635094610965 }, (5, -0.3855772506635989 "},
{6, -0.41559618898132095° }, (7, -0.4051770972409499"},
{8, -0.42186657483598594" }, (9, -0.41514685626436837 "},

{10, -0.42580352072828803" }}, {1, 1/x, 1/x*}, x]

Pirsa: 10090088 0 -812302 G .63849 Page 129/341
Outisal= | -0.485173 - . +

X X
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.41559%6}, {7, -0.405177},
{8, -0.421867:, {9, -0.415147;:, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - +

x? X

Fit[((1, 2}, (2, 3}}, (1, x}, x]

054 P S

rit[{{l, -0.375"}, {3, -0.3333333333333334 ),

{4, -0.40400635094610965 "}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 "}, (7, -0.4051770972409499 },
{8, -0.42186657483598594 " }, (9, -0.41514685626436837 "},

Prea:1000% {10, -0.42580352072828803"}), {1, 1/x, 1/x"}, x| Page 130/341
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tb

; {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.4155%6}, {7, -0.405177},
{8, -0.421867:, {9, -0.415147;:, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - = +

X X

Fit[((1, 2}, (2, 3}, {5, 3}}, (1, x}, x]

4] e+ L X

Fit[{{z, -0.375"}, {3, -0.3333333333333334 ),

{4, -0.40400635094610965 }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594 }, (9, -0.41514685626436837 },

Prea:10000% {10, -0.42580352072828803"}), {1, 1/x, 1/x"}, x| Page 131/341
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-

C

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, {9, -0.415147}, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - +

x? X

rit[{{z, -0.3757}, {3, -0.3333333333333334'},

{4, -0.40400635094610965 )}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" }, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x|

0.812302 0.63849
53)= -0.485173 - .

x* X

Pirsa: 10090088 Page 132/341
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-

C

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, {9, -0.415147}, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
51 -0.485173 - .

x? X

rit[{{!, -0.3757}, {3, -0.3333333333333334},

{4, -0.40400635094610965 "}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, {9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x|

0.812302 0.63849
-0.485173 - .

x? X

Pirsa: 10090088 Page 133/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.4155%96}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804} |

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
51 -0.485173 - .

x? X

Pit[{{!, -0.3757}, {3, -0.3333333333333334'},

{4, -0.40400635094610965" }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x%}, x|

0.812302 0.63849
gsel= | -0.485173 - .

x? X
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867:, {9, -0.415147;:, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849

x? X

-0.485173 -

Fit[{{z, -0.3757}, {3, -0.3333333333333334 ),

{4, -0.40400635094610965 )}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 "}, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x’}, x|

0.812302 0.63849
56l | -0.485173 - '

x? X

Pirsa: 10090088 Page 135/341

aail . 9 oY a8 F v s r - -~ - %% T



i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

tb

Out[50] {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867:, {9, -0.415147;, {10, -0.425804};

fit = Fit[th, {1, 1/ =, 1/:2}, ::]

0.812302 0.63849
ws1= | -0.485173 - '

x? X

Pind?iﬂ[{{z, -0.3757}, {3, -0.33333333333333347},

{4, -0.40400635094610965 )}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 "}, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, {1, 1/x, 1/x*}, x ]

0.812302 0.63849
-0.485173 - -

x* X

Pirsa: 10090088 Page 136/341
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. FindFit

FindFit [data, expr, pars, vars|
finds numerical values of the parameters pars that make expr give a best fit to data as a function of vars.
The datacan have theform ((x;, Yis -o-0o file 124 V24 ooc0 S5} 4 ...}, where the number of coordinates
X, ¥, ... is equal to the number of variables in the list vars. The data can also be of the form [ f;, /5, ...},
with a single coordinate assumed to take values 1, 2, ...

FindFit |data, {expr, cons}, pars, vars)
finds a best fit subject to the parameter constraints cons.

P | MORE INFORMATION

¥ EXAMPLES

Pirsa: 10090088 Page 137/341
¥ Basic :

Examples
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<.»| @ F. 0| SRcH | FindFit » &
4, Search forall pages containing FindFit.
E atica Data Manipuia [ al Data Lurve Fitting & Approximats Functions
ca Mat! a and Statis L por a T ‘
iz | |

. FindFit

FindFit [data, expr, pars, vars)|
finds numerical values of the parameters pars that make expr give a best fit to data as a function of vars.
The datacan havetheform [ ix;, iy .oc0 file (X2, V24 cocw 5}, ...}, where the number of coordinates
X, ¥, ... is equal ? the number of variables in the list vars. The data can also be of the form [ f,, £, ...},
with a single coordinate assumed to take values 1, 2, ...

P R SR SO0, R o

Out(2]~ (@ -+ 1.42076, b+ 1.65558, C -+ 0.534645]

Evaluate the fitted function:

| in[2]'~ Table[axLog[b+cx] /. %, (x, 10}]

: Pirsa: 1&)gﬂ0§k" '1_0 1‘133!; 203‘839'_5003621, 7-5781, Page138/341
' 19:4(!31, 13._‘!5]7, !.'5_.?6!2_, 20._2_3_?1, 23.87, 27.6508)




& é 4 FindFit - &= 79
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<. » @ A w0 s Findeit » &
| 4, Search for all pages containing FindFit.

¥ EXAMPLES

¥ Basic Examples
Find a nonlinear fit to a list of primes:

(711~ Table[Prime[x], {(x, 20}]
oftle (2, 3,95, 701,18, 17, 19,23, 29, 31,137,481, 63,47, 35, 99,41, €47, 71}

FIt the Dest-fit parameters a, b, and ¢
2]~ FindPit[%, fxLog[b+cx], {a, b, €}, x]
Out{2]= (@ 1.42076, b » 1.65558, c » 0.534645)

Evaluate the fitted function:

in[1].~ Table[axLog[b+cx] /. %, {x, 10}]

Out{3]= (1.11388, 2.84839, 5.03621, 7.5781, 3
10.4091, 13.4837, 16.7682, 20.2371, 23.87, 27.6508)

» Scope
Pirsa: g09m8" - Page 139/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147;, {10, -0.425804}

fit =l'it.[t.h, {1, 1/ =, 1/:2}, ::]

0.812302 0.63849
451 | -0.485173 - - ;

X X

Pin‘lit[{{z, -0.3757}, {3, -0.3333333333333334},

{4, -0.40400635094610965" }, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803f }}, {1, 1/x, 1/x*}, x ]

0.812302 0.63849
{56] -0.485173 - .

Sl L D xz x

Pirsa: 10090088 Page 140/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596;, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

fit = Fit[eb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
@51 | -0.485173 - '
x? X

Pind!it[{{2, -0.3757}, {3, -0.3333333333333334 '},

{4, -0.40400635094610965 )}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 },
{8, -0.42186657483598594" }, (9, -0.41514685626436837 "},

{10, -0.42580352072828803"}}, a+b {1, 1/x, 1/x*}, x ]

0.812302 0.63849
-0.485173 - .

S | I | — xz x

Pirsa: 10090088 Page 141/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.4155%6}, {7, -0.405177},
‘8, -0.421867:, {9, -0.415147;:, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
ws1 | -0.485173 - ——— '

X X

rindrit[{{z, -0.3757}, (3, -0.3333333333333334)},

{4, -0.40400635094610965 }, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 "},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

5 2
(10, -0.42580352072828803"}}, a+ — {1, 1/x, 1/x*}, x ]
x| A

0.812302 0.63849
s | -0.485173 - . "

Pirsa: 10090088 b 4 X Page 142/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
Out{51] -0.485173 - +
x? X

Find?it[{{Z, -0.3757}, (3, -0.3333333333333334),

{4, -0.40400635094610965" }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 },
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

- b 2
{10, -0.42580352072828803"}}, a+ — +cl{1, 1/x, 1/x*}, x ]
X A

0.812302 0.63849
usel= | -0.485173 - —— '

Pirsa: 10090088 b 4 X Page 143/341
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tb

Out]50 {2, -0.375}, {3, -0.333333}, {4, -0.40400¢},
{5, -0.385577}, {6, -0.41559%6}, {7, -0.405177},
{8, -0.421867:, {9, -0.415147;:, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
itf51] -0.485173 - - +
x* X

rindrit[{{2, -0.3757}, {3, -0.3333333333333334)},

{4, -0.40400635094610965 "}, {5, -0.3855772506635989" },
{6, -0.41559618898132095 }, (7, -0.4051770972409499 ),
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

: b ¢ 2
{10, -0.42580352072828803 ")}, a+—+—_{1, 1/ =, l/x }, x ]
x x:] A

0.812302 0.63849
{56] -0.485173 - ~ +

Pirsa: 10090088 X X Page 144/341
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tb

Out{50 {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
18, -0.421867;, {9, -0.415147;:, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
t151] _01.485173 = .

Findrit[{{2, -0.3757}, {3, -0.3333333333333334)},

{4, -0.40400635094610965"}, (5, -0.3855772506635989" },
{6, -0.41559618898132095 "}, (7, -0.4051770972409499 },
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

N b ¢ 2
{10, -0.42580352072828803"}), a + — + —2' $2, 22, 2 s ), n ]
x x A

0.812302 0.63849
-0.485173 - -

~ Pirsa: 10090088 x? X Page 145/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}:, {9, -0.415147;, {10, -0.425804};

f£it = Fit[th, {1, ¥ 5 1/:2}, :l:]

0.812302 0.63849
."']_ _004851?3_ 2 T

X X

Findl’it[{{Z, -0.3757}, (3, -0.3333333333333334),

{4, -0.40400635094610965" }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 },
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b
{10, -0.42580352072828803°}}, a + — + iz, R, 27x,2/x"}, x]
X x

0.812302 0.63849
us6l= | -0.485173 - +

Pirsa: 10090088 x? X Page 146/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804} |

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - - +

X X

Find?it[{{2, -0.3757}, (3, -0.3333333333333334),

{4, -0.40400635094610965" }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 },
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

" b ¢ 2
{10, -0.42580352072828803°}}, a+ — + —, {a, b, 1/x"}, z]
X x

0.812302 0.63849
{56 -0.485173 - +

Pirsa: 10090088 x? X Page 147/341
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tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849

-0.485173 - .
x? X

!':i.ndl'it[{{Z, -0.375"}, {3, -0.3333333333333334},

{4, -0.40400635094610965" )}, (5, -0.3855772506635989" },
{6, -0.41559618898132095"}, (7, -0.4051770972409499" },
(8, -0.42186657483598594" )}, (9, -0.41514685626436837"},

b c
{10, -0.42580352072828803 }}, a+ — + —— {a, b, ), x]
x x

a-—-0.485173, b+ 0.63849, c - -0.812302

Pirsa: 10090088 Page 148/341
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1
%

C

th

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, (9, -0.415147;, {10, -0.425804}}

fit = Pit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - +

x? X

!':i..nd!'it[{{z. -0.3757}, {3, -0.3333333333333334},

{4, -0.40400635094610965" ), {5, -0.3855772506635989" ),
{6, -0.41559618898132095° ), (7, -0.40517709724094997},
{8, -0.42186657483598594" )}, {9, -0.41514685626436837" ),

b c
{10, -0.42580352072828803 )}, a+ — + —— {a, b, €}, x]
x X

a-+-0.485173, b +-0.63849, ¢ - -0.812302

Pirsa: 10090088 Page 149/341
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C

th

{50 {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
8, -0.421867}, {9, -0.415147}, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x*}, x]

0.812302 0.63849
-0.485173 - +

x2 X

Pind!it[{{z, -0.3757}, {3, -0.3333333333333334},

{4, -0.40400635094610965 )}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095" }, {7, -0.4051770972409499 },
{8, -0.42186657483598594 )}, (9, -0.41514685626436837 "},

b c
(10, -0.42580352072828803°}}, a+ — + —, {a, b, ¢}, :r.]
x x

{a—-+-0.485173, b+ 0.63849, c - -0.812302;

Pirsa: 10090088 Page 150/341
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0.812302 0.63849
-0.485173 - +

x? X

Findl'i.t[{{Z, -0.3757"}, (3, -0.3333333333333334"},

{4, -0.40400635094610965 }, {5, -0.3855772506635989 },
{6, -0.41559618898132095 }, (7, -0.4051770972409499 "},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837" )},

b c
{10, -0.42580352072828803 }}, a+ — + e {a, b, c}, x]

x
pe.

Out{57) {a—--0.485173, b+ 0.63849, ¢ - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]
Eq of the Heisenberg chain for L=2.....10

-().34

-{).36

Pirsa: 10090088 r Page 151/341
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l"indl':i.t[{{!, -0.3757}, {3, -0.3333333333333334},

{4, -0.40400635094610965" }, {5, -0.3855772506635989" },
{6, -0.41559618898132095" }, {7, -0.4051770972409499" },
(8, -0.42186657483598594" )}, {9, -0.41514685626436837" },

b -
{10, -0.42580352072828803 }}, a+ — + — {a, b, ¢€), x]
X x

{a—-+-0.485173, b+ 0.63849, c -+ -0.812302;
—

Show([lp, Plot[fit, (L, 2, 10}]]
En of the Heisenbere chain for L=2.....10

-0.34

-0.36

o »
it{47] -()_3%8
Pirsa: 10090088 1 L ] Page 152/341
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C

{8, -0.421867;, {9, -0.415147}, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - = +

X X

Find!'it[{{Z, -0.3757}, (3, -0.3333333333333334)},

{4, -0.40400635094610965 )}, {5, -0.3855772506635989" },
{6, -0.41559618898132095 )}, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
(10, -0.42580352072828803"}}, a+ — + —, {a, b, c}, x]
s =

{a—--0.485173, b+ 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

> rf . Tl o't o 1 for -7 i
Pirsa: 10090088 Eqo of the Heisenber g cnamn o 1=2,..1 Page 153/341
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18, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = rit[eb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - - +

X X

I"ind!':i.t.[{{2, -0.375"}, {3, -0.3333333333333334)},

{4, -0.40400635094610965°}, {5, -0.3855772506635989" ),
{6, -0.41559618898132095 }, (7, -0.4051770972409499 )},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
{10, -0.42580352072828803 " }}, a+ — + . {a, b, &), x]
x X

a-+-0.485173, b+ 0.63849, c -+ -0.812302

Show([lp, Plot[fit, (L, 2, 10}]]

s 7y Eq of the Heisenberg chamn for L=2,... .10

e

Page 154/341
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18, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - +

x? X

l'ind!'it.[{{Z, -0.3757}, (3, -0.3333333333333334},

{4, -0.40400635094610965°}, {5, -0.3855772506635989" ),
{6, -0.41559618898132095 }, (7, -0.4051770972409499 )},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
{10, -0.425803520728288037}), a+ — + — {a, b, ), x]
X X

fa—--0.485173, b+ 0.63849, c - -0.812302;

Show([lp, Plot[fit, (L, 2, 10}]]

tf isenbere chain for L=2 ()
pirsa: 10080088 Eqs of the Heisenbere chain for L=2....1 P SR
[ »
1A
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{8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - - +

X X

Fitl

!'indl'it[{{!, -0.3757}, {3, -0.3333333333333334),

{4, -0.40400635094610965 }, (5, -0.3855772506635989 '},
{6, -0.41559618898132095 }, (7, -0.4051770972409499"},
(8, -0.42186657483598594 )}, (9, -0.41514685626436837 '},
b c
{10, -0.42580352072828803 )}, a+ — + . {a, b, c}, x]
x X

{a—-+-0.485173, b -+ 0.63849, c - -0.812302;

Firsa: }oogoogh“[lp . Plot [fit . {L . 2 . 10} ] ] Page 156/341
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{8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - - +

X X

Fit
Find

rinarit[{{z, -0.3757}, {3, -0.3333333333333334"},

{4, -0.40400635094610965" }, {5, -0.3855772506635989 '},
{6, -0.41559618898132095" }, {7, -0.4051770972409499 "},
{8, -0.42186657483598594  }, (9, -0.41514685626436837 '},

b c
{10, -0.42580352072828803 )}, a+ — + — {a, b, ), x]
x X

{a—=-0.485173, b+ 0.63849, ¢ -+ -0.812302}

Pirsa: 10090088 Page 157/341
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{8, -0.421867;:, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - - +

X X

Fit
FindFit|

rind.l'it[{{z, -0.375"}, {3, -0.3333333333333334},

{4, -0.40400635094610965 "}, {5, -0.3855772506635989 '},
{6, -0.41559618898132095" }, (7, -0.4051770972409499"},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 '},

b c
{10, -0.42580352072828803° })}, a+ — + — {a, b, €), x]
X X

{a—--0.485173, b+ 0.63849, c —+ -0.812302;

Pirsa: 10090088 Page 158/341
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18, -0.421867;, {9, -0.415147;:, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - . +

X X

Findl'it.[{{2, -0.375"}, (3, -0.3333333333333334)},

{4, -0.40400635094610965 )}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
{10, -0.42580352072828803 " }}, a+ — + — {n, b, &), x]
X X

a-—+-0.485173, b+ 0.63849, c -+ -0.812302

Show[lp, Plot[fit, (L, 2, 10}]]

e a0 A Ey of the Heisenberg chain for L=2,....10
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{8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - E +

X X

Findrit[
({2, -0.375" )}, {3, -0.33333333333333347), (4, -0.404006350946109657 ),

{5, -0.3855772506635989 "}, (6, -0.41559618898132095"},
{7, -0.4051770972409499° )}, (8, -0.42186657483598594"},
{9, -0.41514685626436837"}, {10, -0.42580352072828803°}} /|,
b c

a+ -+ —, {(a, b, c}, x]
b4 xz

{a—--0.485173, b - 0.63849, c -+ -0.812302}

Show[lp, Plot[fit, {L, 2, 10}]]

Pirsa: 10090088 Page 160/341
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{8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - = +

X X

Findrit[
{{2, -0.375" ), {3, -0.3333333333333334" ), {4, -0.40400635094610965 "),

{5, -0.3855772506635989 " ), {6, -0.41559618898132095" },
(7, -0.4051770972409499 "}, (8, -0.42186657483598594" )},
{9, -0.41514685626436837"}, {10, -0.42580352072828803° )} // N,
b c

a+—+—, {a, b, c}, x]
X xz

1[58| {a—-»-0.485173, b+ 0.63849, c - -0.812302}

Show[lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 Page 161/341
Eo of the Heisenberg chain for L=2.....10




i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
O & Unti

4

8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Pit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - = +

X X

Find!'it[
{{2, -0.375"}, {3, -0.3333333333333334" ), {4, -0.40400635094610965 "},

{5, -0.3855772506635989 "}, (6, -0.41559618898132095},
{7, -0:.4051770972409499° )}, (8, -0.42186657483598594"},
{9, -0.41514685626436837" )}, (10, -0.42580352072828803")}) // N,
b c

a+—+ —, {a, b, c}, x]
X xz

58] {a-+-0.485173, b+ 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 Page 162/341
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{8, -0.421867;:, {9, -0.415147}, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - -
x? X

Find!'i.t[{{z, -0.3757}, (3, -0.3333333333333334),

{4, -0.40400635094610965 }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
{10, -0.42580352072828803 " }}, a+ — + — {a, b, c}, ::]
X X

{a—--0.485173, b+ 0.63849, c -+ -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

0 r}' - WO d . 1 fi :_" ()
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&) & Unti

24|

{8, -0.421867;, {9, -0.415147;, {10, -0.425804};

£it = Fit[tb, {1, 1/x, 1/x"}, x|

0.812302 0.63849
iti51) -0.485173 - +
x? X

Find!'it[{{Z, -0.3757}, (3, -0.3333333333333334),

{4, -0.40400635094610965 }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 )},
(8, -0.42186657483598594 7},
{9, -0.41514685626436837"}|{10, -0.42580352072828803"}},
b c
a+—+ —, {a, b, c}, x]
4 xz

{a—--0.485173, b - 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 Page 164/341
Eo of the Heisenberg chain for L=2.....10




k Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
-

C

{8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - .
x? X

!"ind!'it.[{{z, -0.3757}, (3, -0.3333333333333334)},

{4, -0.40400635094610965 )}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 )}, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
{10, -0.42580352072828803 " }}, a+ — + — n, b, &), x]
X X

] a-+-0.485173, b+ 0.63849, c -+ -0.812302

Show[lp, Plot[fit, (L, 2, 10}]]

he Heisenberge chain for L=2 0
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Q, Search forall pages containing FindFit.

FindFi !
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X, ¥, ... is equal to the number of variables in the list vars. The data can also be of the form | f,, £, .-},
with a single coordinate assumed to take values 1, 2, ...

FindFit [data, (expr, cons), pars, vars|
finds a best fit subject to the parameter constraints cons.

> [ MORE INFORMATION l

¥ EXAMPLES

¥ Basic Examples

Find a nonlinear fit to a list of primes:
Pirsa: 10090088 Page 166[341

in(1].~ Table[Prime(x], {(x, 20}]




¢ = s —_—

<.p @ A w0| SEARCH | FindFit » &
Q, Search forall pages containing FindFit.
M2l r AGULANY |4 ALUY |UTLCA] /=%, LA, 4V}

Out{3]= {1.11388, 2.84839, 5.03621, 7.5781, :
10.4091, 13.4837, 16.7682, 20.2371, 23.87, 27.6508)

vVvVYyvVvYVvY Yy
I

Possible Issues

¥ SEE ALSO

FindMinimum - Fit - NMinimize - LeastSquares - Interpolation - FindCurvePath -
ChiSquareDistribution

¥ TUTORIALS

= Manipulating Numerical Data
« Curve Fitting

= Constrained Optumization

= Unconstrained Optimization

¥ RELATED LINKS

Pirsa: 1009d@d@smonstrations with FindFit (Wolfram Demaonstrations Project) Page 167/341
= Implementation notes: Numerical and Related Functions
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18, -0.421867;, {9, -0.415147;:, 110, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - +

x? X

Pi@it[{{Z, -0.3757}, {3, -0.3333333333333334)},

{4, -0.40400635094610965 "}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 "},

b c
{10, -0.42580352072828803" }}, a+ — + — {a, b, ), x]
X X

58] a-+-0.485173, b+ 0.63849, c -+ -0.812302

Show([lp, Plot[fit, (L, 2, 10}]]

"; of y & 3o | (P _ll " . 2 )
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[ *
iy 14




I Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
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{8, -0.421867;, {9, -0.415147}, {10, -0.425804;;

fit = Pit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - = +

X X

ri.qdrit[{{z, -0.375"), (3, -0.3333333333333334°),

{4, -0.40400635094610965" }, {5, -0.3855772506635989" },
(6, -0.41559618898132095"}, {7, -0.4051770972409499" },
(8, -0.42186657483598594" ), (9, -0.41514685626436837"},

b c
{10, -0.42580352072828803 " }}, a+ — + — {my By €), x]
X x

{a—+-0.485173, b+ 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

2y of the Heisenberg chain for L=2,....10
Pirsa: 10090088 f (o [1¢ H't SENDEre cRall () I. 7P
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(8, -0.421867}, {9, -0.415147,, {10, -0.425804}

fit = Fit[tb, {1, 1/x, 1/x}, x|

0.812302 0.63849
-0.485173 - -
x? X

—

Find!'i.t[{{z, -0.3757}, (3, -0.3333333333333334),

{4, -0.40400635094610965 }, {5, -0.3855772506635989 "},
{6, -0.41559618898132095 }, (7, -0.4051770972409499 '},
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
(10, -0.42580352072828803"}}, a+ — + —, {a, b, <}, x]
X x

{a—--0.485173, b+ 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

o f - Wre cl 1 o =7 ()
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YO 4 Untitled-25 c

{8, -0.421867:, {9, -0.415147;:, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - = +

X X

rindrit.[{{z, -0.375%), (3, -0.3333333333333334"),

{4, -0.40400635094610965" )}, (5, -0.3855772506635989" )},
{6, -0.41559618898132095° )}, (7, -0.4051770972409499° )},
{8, -0.42186657483598594°}, (9, -0.41514685626436837 "},

b c
{10, -0.42580352072828803 7 }), a+ — + =y e b @), x]
X X

g a-+-0.485173, b+ 0.63849, c -+ -0.812302

Show([lp, Plot[fit, (L, 2, 10}]]

pirsa: 10040088 Ey of the Heisenbere chain for L=2.....10
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8, -0.421867}, {9, -0.415147;, {10, -0.425804

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - - +

X x

Findl"it[{{z, -0.375"}, (3, -0.3333333333333334" ),

{4, -0.40400635094610965" }, {5, -0.3855772506635989" },
(6, -0.41559618898132095 }, {7, -0.4051770972409499"},
(8, -0.42186657483598594" ), (9, -0.41514685626436837"},

b c
{10, -0.42580352072828803 " }}, a+ — + — {a, b, ¢}, x]
x

X

58] fa—-+-0.485173, b +-0.63849, c - -0.812302;

Show([lp, Plot[fit, (L, 2, 10}]]

¥ i wre chain 1 =2 [}
I s Eqn of the Heisenbere chain for L=2.... .11
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&) - Untitled-25 C

{8, -0.421867;, {9, -0.415147;, 110, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - - +

X X

Findrit[{{z, -0.3757}, {3, -0.3333333333333334")},

{4, -0.40400635094610965" )}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095" }, (7, -0.4051770972409499" ),
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

b c
(10, -0.42580352072828803°}}, a + — + —, {(a, b, c}, x]

X X

a-—+-0.485173, b+ 0.63849, c -+ -0.812302

Show[lp, Plot[fit, {L, 2, 10}]]

pirsa: 10080088 Eq of the Heisenbere chain for L=2.... .10
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8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x}, x|

0.812302 0.63849
-0.485173 - +

x? X

({2, -0.375"}, {3, -0.3333333333333334"}, (4, -0.40400635094610965 '},
{5, -0.3855772506635989" )}, (6, -0.415596188981320957 )},

{7, -0.4051770972409499° )}, (8, -0.42186657483598594" )},

{9, -0.41514685626436837 }, (10, -0.42580352072828803 "} }|

b c
Pindl’it[, a+ —-—+—, {(a, b, c}, x]
X x:

{a—-+-0.485173, b -+ 0.63849, c -+ -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 Page 174/341
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i i i# ﬁ ‘c

8, -0.421867}, {9, -0.415147;, {10, -0.425804};

fit = Pit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - = +

X X

{{2, -0.375"}, {3, -0.3333333333333334}, (4, -0.40400635094610965 '},
{5, -0.3855772506635989" )}, {6, -0.415596188981320957 },
{7, -0.4051770972409499 "}, (8, -0.42186657483598594 "},
{9, -0.41514685626436837 '}, (10, -0.42580352072828803 " }} /|

b c
l"indl'it[, a+ —+ — {a, b, ¢}, xl
X x

OutiS8] {a—--0.485173, b+ 0.63849, ¢+ -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 f‘

f " Page 175/341
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‘8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - +

x? X

({2, -0.375"}, {3, -0.3333333333333334"}, {4, -0.40400635094610965" },
{5, -0.3855772506635989" }, {6, -0.41559618898132095" },

{7, -0.4051770972409499" }, {8, -0.42186657483598594" },

{9, -0.41514685626436837"}, {10, -0.42580352072828803" })

b c
rindl'it.[, a+—+—, {a, b, c}, x]
X x

{a—+-0.485173, b+ 0.63849, ¢ - -0.812302

Show[lp, Plot[fit, (L, 2, 10}]]
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8, -0.421867;}, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x}, x|

0.812302 0.63849
-0.485173 - +

x? X

{{2, -0.375"}, {3, -0.3333333333333334}, (4, -0.40400635094610965 '},
{5, -0.3855772506635989" }, (6, -0.415596188981320957},

{7, -0.4051770972409499" }, (8, -0.42186657483598594" )},

{9, -0.41514685626436837 )}, {10, -0.42580352072828803 " })

) b c
r:.ndl'it[, a+—+—, (a, b, c}, x]
x x

{a—--0.485173, b+ 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 Page 177/341
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{8, -0.421867}, {9, -0.415147,;, {10, -0.425804}}

fit = Fit[tb, {1, 1/x, 1/x"}, x|

0.812302 0.63849
-0.485173 - +

x? X

{{2, -0.375"}, {3, -0.3333333333333334}, (4, -0.40400635094610965 '},
{5, -0.3855772506635989" }, (6, -0.415596188981320957 },

{7, -0.4051770972409499° )}, (8, -0.42186657483598594" )},

{9, -0.41514685626436837"}, (10, -0.42580352072828803"}}| {|

b c
!'ind!'it[, a+ —+ — {a, b, ¢}, x]
X x

{a—--0.485173, b+ 0.63849, c - -0.812302}

Show[lp, Plot[fit, (L, 2, 10}]]

Pirsa: 10090088 Page 178/341

En of the Heise Hht'r'.: chamn for 1=2.. .10




i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help
(@) . 8

{8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - +

x? X

{{2, -0.375"}, {3, -0.3333333333333334}, (4, -0.40400635094610965 },
{5, -0.3855772506635989 "}, {6, -0.41559618898132095 "},
{7, -0.4051770972409499 '}, (8, -0.42186657483598594 '},

{9, -0.41514685626436837" ), {10, -0.42580352072828803°}) //
Ration|

b c
pinavit|, as —+ —, (a, b, €}, x]
X xz

{a -+ -0.485173, b+ 0.63849, c +- -0.812302

-Pilr;a:loogoossshw[lp' Pl“[fit' {L' 2' 10}]] Page 179/341

F. of the Hetconhere ocham for [ =7 If



i Mathematica File Edit Insert Format Cell Graphics Evaluation Palettes Window Help

B o TIEENG © 4 ° T o CiRd TN

{8, -0.421867;, {9, -0.415147;, 110, -0.425804};

fit = Pit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - - +

X X

{{2, -0.375"}, {3, -0.3333333333333334" ), (4, -0.40400635094610965 "},
{5, -0.3855772506635989 "}, (6, -0.41559618898132095"},
{7, -0.4051770972409499 '}, (8, -0.42186657483598594 '},
{9, -0.41514685626436837"}, {10, -0.42580352072828803"}) //
Rationalize|

b c
pinavit|, ae —+ —, (a, b, ), x]
X xz

{a-+-0.485173, b~ 0.63849, c - -0.812302}

Show([lp, Plot[fit, (L, 2, 10}]]
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{8, -0.421867}, {9, -0.415147;, {10, -0.425804}}

fit = Fit[tb, {1, 1/x, 1/x"}, x|

0.812302 0.63849
-0.485173 - +

x? X

({2, -0.375"}, {3, -0.3333333333333334}, (4, -0.40400635094610965 '},
{5, -0.3855772506635989" }, {6, -0.41559618898132095"},
{7, -0.4051770972409499 )}, (8, -0.42186657483598594 "},

{9, -0.41514685626436837" )}, (10, -0.425803520728288037}) //
Rationalize =, 10

b c
pinarit|, a+ —+ —, (a, b, ), x]
X xz

{a—-+-0.485173, b -+ 0.63849, c - -0.812302;

Pirsa: 100900888h“ [ lp » Plot [ f£it, (L, 2, 10) ] ] Page 181/341
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B s TN © 4 ° o ah TR

{8, -0.421867;, {9, -0.415147;:, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x"}, x]

0.812302 0.63849
-0.485173 - +

x? X

{{2, -0.375"}, {3, -0.3333333333333334}, (4, -0.40400635094610965 },
{5, -0.3855772506635989 "}, {6, -0.41559618898132095 },
{7, -0.4051770972409499 '}, (8, -0.42186657483598594 '},
{9, -0.41514685626436837 }, {10, -0.42580352072828803"}}) //

Rationalize [-r:, 10'5”

b c
FindFit[, a+ —+ —, (a, b, ¢}, x]

a-»-0.485173, b+ 0.63849, c -+ -0.812302

~pirsa:2000008how [1p, Plot [fit, {L, 2, 10}]]

Page 182/341
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{8, -0.421867;:, {9, -0.415147;}, {10, -0.425804;;

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
W51= | -0.485173 - '

x? X

({2, -0.375"}, (3, -0.3333333333333334" ), (4, -0.40400635094610965 },
(5, -0.3855772506635989" )}, (6, -0.415596188981320957 )},
{7, -0.4051770972409499 )}, (8, -0.42186657483598594 '},
{9, -0.41514685626436837 '}, (10, -0.42580352072828803")) //
lationali:a[x,lﬂ"]&

3 1 101 123
| 2:"'1'31'_“ ¢ 2 =) sl_—'l
8 3 250 319
357 47 27 137 66
t_—':'?.r_—'r'ar__'t'gr_—'l' i
859 116 64 330 155
c
Pirsa: 100900pindr1t ,ad+ —+ _1' {a’ b' c} . x] Page 183/341
X x
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‘{8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit[th, {1, 1/ =, 1/:2}, z]

0.812302 0.63849
-0.485173 - +

x? X

TI{{2, -0.375"}, {3, -0.33333333333333347), (4, -0.40400635094610965 "},
{5, -0.3855772506635989 }, (6, -0.41559618898132095 "},
{7, -0.4051770972409499 "}, (8, -0.42186657483598594" },
{9, -0.41514685626436837 ), {10, -0.42580352072828803"}) //

Rationalize[=, 107°| &

101 | 123
5

3 1
Out{59] "21‘_‘r'3r__'r'4l"_’r' ’
' 8 3 250

r

|
357 ’ 47 27 " 137 66
* g859)" L'" 116)° U7 g4al" 7" 330/ * 155
, b c
Pirsa: 100900pindpit , A4 —  —, {a' b' C}' x] Page 184/341
X xz
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8, -0.421867}, {9, -0.415147;, 110, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
-0.485173 - +

x? X

TBI{{2, -0.375"}, (3, -0.3333333333333334" )}, {4, -0.40400635094610965 '},
{5, -0.3855772506635989" }, (6, -0.41559618898132095" },
{7, -0.4051770972409499° ), (8, -0.42186657483598594" )},
{9, -0.41514685626436837 )}, {10, -0.42580352072828803"}) //
htionalixa[z, 10"] &

3 1 101 123
| 2:'_ r'3r‘”'r'40_ﬁr—'r'53'_ﬁ"—'r
8 3 250 319
357 47 27 137 66
t_—'!'?l'_—-'r'al‘__'l'gt_—'l"lol'_—"
859 116 64 330 155
C
Pirsa: 100900’indrit B - _2' {a’ b' C} . xl Page 185/341
X x
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8, -0.421867;, {9, -0.415147;, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x}, x]

0.812302 0.63849
Ws1= | -0.485173 - '

x? X

™ = ({2, -0.375"}, {3, -0.33333333333333347),
(4, -0.40400635094610965 )}, (5, -0.3855772506635989" },
(6, -0.41559618898132095 ), (7, -0.4051770972409499"},
(8, -0.42186657483598594° )}, {9, -0.41514685626436837" ),

{10, -0.42580352072828803"}) // htional.i.:e[:r, 10'5] &

3 1 101 : &
| 2:'_ r'3r'_'!'4f___'r'53‘"_"'r
8 3 250 319
397 . 47 g 27 137 66
g5l LT 116! " ea)" 17" 330 * 155
b c
Pirsa: 100900pindrit ,ad+ —+ _2' {a’ h' C} 3 x] Page 186/341
X x
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i‘. =

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
W51= | -0.485173 - '

x? X

™= ({2, -0.375"}, {3, -0.3333333333333334},
{4, -0.40400635094610965 )}, (5, -0.3855772506635989 "},
{6, -0.41559618898132095" )}, (7, -0.4051770972409499 "},
{8, -0.42186657483598594 "}, (9, -0.41514685626436837 )},

{10, -0.42580352072828803 " }) // thionalize[n, 10'5] &

3 1 101 123
2:'""! 3r_—r ,——-—-,-5,————'-,
8 3 250 319
357 : 47 L 27 137 66
“ g59)" L' 116/ L7 64)" L7 330/ * 155

Pirsa: 100900

gindlﬂt[. a+ E + iz' {a, b, ¢}, x]

Page 187/341
X X ¢
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O - C

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849

-0.485173 - -
x? X

™ = {{2, -0.375"}, {3, -0.33333333333333347},
(4, -0.40400635094610965 )}, {5, -0.3855772506635989" },
(6, -0.41559618898132095° )}, {7, -0.4051770972409499" },
(8, -0.42186657483598594" )}, (9, -0.41514685626436837" ),

{10, -0.42580352072828803" }) // Rationalize[s, 107°] &

3 1 101 123
2y —— 2443, -—>, 14, - —— 1}, {5, - —},
8 3 250 319
357 a7 27 137 66
=ttty AWy =y J 2y ==
859 116 b4 330 155

FindFit|TBl, a+ — + —, {a, b, c}, x

Pirsa: 10090088 x x Page 188/341
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Pirsa: 10090088

.

-0.485173 -

-

0.812302 0.63849

+

x? X

= ({2, -0.375"), {3, -0.3333333333333334"},

(4, -0.40400635094610965 )}, {5, -0.3855772506635989" },
(6, -0.41559618898132095" }, (7, -0.4051770972409499" },
(8, -0.42186657483598594" )}, (9, -0.41514685626436837" },
{10, -0.42580352072828803" }) // Rationalize[=, 107°] &

3 1 101 123
12, -=4,13, -=}, {4, -—1, {5, ~— 1,
] 3 250 319
357 47 27 137 66
'6!' e '?l e 'Bl e Al '9!' = —'f_luf E e e IR
859 116 64 330 155
b c

FindFit|TB, a+ —+ —, {a, b, ¢}, x]

a—--0.485184, b - 0.638572, c - -0.812422)

Page 189/341
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0.812302 0.63849
-0.485173 - +

x? X

T8 = {{2, -0.375"}, {3, -0.3333333333333334"),
(4, -0.40400635094610965 )}, {5, -0.3855772506635989" },
(6, -0.41559618898132095" )}, (7, -0.4051770972409499" },
(8, -0.42186657483598594" )}, (9, -0.41514685626436837"},

{10, -0.42580352072828803" }} // ht.i.onali:e[:r, 10"] &

[

3 1 101 123
{20 =210 {30 -3 4 .15

250 * 319/°
157 47 27 137 66
-63 _—.-f.?f ___I'-B' '_'l'gr 28 _—.f-]' | il ]
859 " | 116 64 330 155
b c _
FindFit|TB, a+ — + —, {a, b, c},x] ¥
X x

Outi&1] a-—--0.485184, b - 0.638572, c - -0.812422

Pirsa: 10090088

Page 190/341
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% Unti -

0.812302 0.63849
-0.485173 - +

x? X

™= {{2, -0.375"}, {3, -0.33333333333333347),
{4, -0.40400635094610965 }, (5, -0.3855772506635989 "},
{6, -0.41559618898132095" }, (7, -0.4051770972409499" },
{8, -0.42186657483598594" }, (9, -0.41514685626436837 '},

{10, -0.42580352072828803" }} // Rationalize[~, 107°] &

3 1 101 123
'2" __'-l '3" __-" -4f _'__'! -5-' ___.l
8 3 250 319
357 : 47 27 137 66
* gs9)" L' 116! 7" 64)" 17" 330/ * 155

b c
FindFit|TB, a+ —+ —f, {a, b, <}, x]
X x

61 {a—-+-0.485184, b -+ 0.638572, c - -0.812422}

Pirsa: 10090088 Page 191/341
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0 [

m

0.812302 0.63849
-0.485173 - +

x? X

™= ({2, -0.375"}, {3, -0.3333333333333334},
{4, -0.40400635094610965 )}, {5, -0.3855772506635989 "},
{6, -0.41559618898132095" }, {7, -0.4051770972409499" },
{8, -0.42186657483598594" )}, (9, -0.41514685626436837 "},

{10, -0.42580352072828803" })} // llt.i.t.-llile[#, 10"] II

3 1 101 123 |
$9. ==k B e ek A, e b
8 3 250 319
3157 47 27 137 66
[ ST .7f R S A Y " e e e i (O 1 r s il 10' G T i il
859 116 64 330 155
) b c
FindFit[TB, a+ — + —, {a, b, ¢}, x]
b 4 xz

{a—+-0.485184, b - 0.638572, c - -0.812422}

Pirsa: 10090088

Page 192/341
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-0 .4

FullForm[lp]
lp /. {(Hue[a ] - Red, ltulnI[PointSi:n, b ] - Rule[PointSize, 0.04])

tb

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147}, {10, -0.425804}}

fit = Fit[eb, {1, 1/x, 1/x"}, x|

Pirsa: 10090088

0 B12302 0 B3IR49

Page 193/341
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™ .

- .40

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])}

—
tb

13, -0.333333}, {4, -0.404006;,
{6, -0.415596;, {7, -0.405177;,
{9, -0.415147;, {10, -0.425804};

{50 {{2, -0.375},
'5; _0533557?'
{8, -0.421867},

fit = Fit[tb, {1, 1/x, 1/x}, x|

0.812302 0.63849
outistl= | -0.485173 - .

 Pirsa: 10090088 x? X

C

Page 194/341
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*

C

- .40

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])}

tbfit = Rationali (kb

S0 {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596;, {7, -0.405177},
(8, -0.421867}, {9, -0.415147}, {10, -0.425804};

fit = Pit[tb, {1, 1/x, 1/x*}, x]

0.812302 0.63849
#i51] -0.485173 - +

Pirsa: 10090088 x? X Page 195/341
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-

- 4

FullForm[lp]
lp /. {(Hue[a ] - Red, Rule[PointSize, b | -+ Rule[PointSize, 0.04])}

tbfit = Rationalize tb,|

50| {{2, -0.375}, {3, -0.333333}, {4, -0.404006},
5, -0.385577}, {6, -0.415596}, {7, -0.405177},
(8, -0.421867}, {9, -0.415147;, {10, -0.425804}}

fit = Pit[tb, {1, 1/x, 1/x*}, x]

0.812302 0.63849
-0.485173 - +

Pirsa: 10090088 x? X

Page 196/341
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El

-0 .40

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b ] -+ Rule[PointSize, 0.04]}

tbfit = Rationalize tb, 10"

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596}, {7, -0.405177},
{8, -0.421867}, {9, -0.415147;:, {10, -0.425804};

fit = Fit[tb, {1, 1/x, 1/x%}, x]

0.812302 0.63849
0.485173 - - Page 197/341

| Pirsa: 10090088 2
X X
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El

- 40 =

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04]}

thfit = htionali:a[tb, IO'T]

{2, -0.375}, {3, -0.333333}, {4, -0.404006},
{5, -0.385577}, {6, -0.415596;, {7, -0.405177},
/8, -0.421867}, {9, -0.415147;:, {10, -0.425804};

fit = Fit[th, {1, l/x, 1/:2}, x]

0.812302 0.63849

BEL)=0odoos 0 - 485173 - - + Page 198/341
X X
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- 4

FullForm[lp]

tbfit = Rationalize[tb, 10"]

fit = Fit[tb, {1, 1/x, 1/x*}, x]
Pirsa: 10090088

as1ie | -0.485173 -

0.812302 0.63849

lp/. {(Hue[a ] - Red, Rule[PointSize, 5 | - Rule[PointSize, 0.04])}

3 1 1795 925 1844 |
12 ~gle 3001 Tzt O T2399 00 187 T qaar )
1487 791 1343 967
' “3670/ 1% T1g7s S 17 T3gas )t 10 T oamn

Page 199/341
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-040F

FullForm[lp]

tbfit = Rationalize[tb, 10"]

fit = Fit[th, {1, 1/x, 1/x*}, x]
Pirsa: 10090088

511 -0.485173 -

0.812302 0.63849

lp /. {(Hue[a ] -» Red, Rule[PointSize, b | -+ Rule[PointSize, 0.04])

3 1 1795 925 1844 |
' Y L St S £ LU vy Y A SR YTy (R AL v S
1487 791 1343 967
' “3670/ 1% T1g7s ) 17 T3zas )t 10 T oann

Page 200/341
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=3 r

FullForm[lp]
lp/. {(Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])

tbfit = Rationalize[tb, 107" ]

3 1 1795 925 1844
2l__‘l'3l'__' ) g = f'5l = 'I_GI_ "’
3 3 4443 2399 4437
1487 791 1343 967
y b A e b A DL Y

270" U 18981’ U7 32381 U 22m

fit = Fit[tbfit, {1, 1/x, 1/x"}, x|

0.812303 0.638491
Ouesl- | -0.485173 - '

x? X

Pirsa; 10090088

Page 201/341
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(&) 4 Unti C

—_—
?.
e 18

9
s
-«

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

tbfit = Rationalize[tb, 107" ]

3 1 1795 925 1844
] 2! === '31' R '40 = e Ll 5! Sl == & _GI e TS e
8 3 4443 2399 4437
1487 791 1343 967
y - —— 8 e 9 — 10 ———

36700 17" 191 U7 333s)" U 29m

fit = Fit[tbfit, {1, 1/x, 1/x"}, x|

0.812303 0.638491
-0.485173 - +

x? X

Pirsa: 10090088

Page 202/341
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A i C

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

tbfit = Rationalize[tb, 107 |

3 1 1795 925 1844
2# =% r '31' R '40‘ = ¥ 'El Sl o _EI - o
8 3 4443 2399 4437
1487 791 1343 967
¢y - ——— 8 —— 9 —— 10 ——

3670/ L7" 1875/’ 17" " 3235/ " 2271

fit = Fit[tbfit, {1, 1/x, 1/x%}, x|

0.812303 0.638491
-0.485173 - +

x? X

Pirsa: 10090088

Page 203/341
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FullForm[lp]
lp/. {(Hue[a ] - Red, Rule[PointSize, b ] -» Rule[PointSize, 0.04])

tbfit = Rationalize[tb,|107"]

3 1 1795 925 1844 |
iti62] "zt‘_'r'3r__‘ '41"7':'5"7':'6'_7

] 3 4443 2399 4437

1487 [ 791 o 1343 967

= i, B r r ’ loa =
3670 1875 3235 2271

fit = Fit[tbfit, {1, 1/x, 1/x"}, x|

0.812303 0.638491
it{63) -0.485173 - +

x? x

Pirsa: 10090088

Page 204/341
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FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])

tbfit = Rationalize[tb, 107" ]

3 1 1795 925 1844
{{2' 'E}' {3' '5}' {4' '4443}' {5' '2399}' {6' -4437}'

1487 791 1343 967
{7' : 3670}' {B' : 1375}' {9' *3235}' {10' _EI}}

fit = Fit[tbfit, {1, 1/x, 1/x"}, x|

0.812303 0.638491
itj63] -0.485173 - +

Pirsa: 10090088 Page 205/341
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i
* |

FullForm[lp]
lp /. {Hue[a ] - Red, Rule[PointSize, b | - Rule[PointSize, 0.04])

thfit = nationanu[tb, 10"]

3 1 1795 925 1844 |
itf62] 2# ey r '3l' e '40 glerre=pam=gllh 1 5' = = 6' e L o
' 8 3 4443 2399 4437
1487 791 1343 967
' . 8 9 10

"3670)" 1" 187151 17"  3238)° ‘2271

it = Pit[tbfit, {1, 1/x, 1/x"}, x]

0.812303 0.638491
-0.485173 - +

x? X

Pirsa: 10090088

Page 206/341
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A

FullForm[lp]

lp /. {Hue[a ] -» Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])

tbfit = Rationalize[tb, 107" ]

o N fy 2 1795, . 925 o 1844
. 3 4443 2399 4437
1487 791 1343 967

* 3670/" 7" 1875 3235/ 2271

fit = Fit[tbfit, {1, 1/x, 1/x"}, x|

0.812303

tedl= | -0.485173 -

0.638491

.

xz

Pirsa; 10090088

| — F F "

-~ Y _ ¥§F B

X

FaE . i~ e R R R R R R R R R R R R R R OB ™ W
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Outi61] {a—--0.485184, b - 0.638572, c - -0.812422}

nl4 Show[lp, Plot[fit, (L, 2, 10}]]

Es of the Heisenbere chain for L=2,....10

Pirsa: 10090088

L »
-0 34 }
036
= r
Out{47] -038
)
-4 -
® °
1 |' L i
4 6 b4 ¥
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FT—

0.812303 0.638491
Outis4}= | -0.485173 - "

x? X

Show([lp, Plot[fit, (L, 2, 10}]]

En of the Heisenbere chain for L=2.....10

»
034}
036k
-
~038F
5
_“ul "
. ™
» u
3 6 4 ¥

Pirsa: 10090088 Page 209/341
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%

(22 tbfit = Rationalize[tb, 107 |

3 1 1795 925 1844

g ._] 2!’ B 3t—*'!'4l—_—“'f'51‘ = o F - - . __ 9
8 3 4443 2399 4437
1487, (791 , 1343 967

r r

"3670)° U’ 1875/’ 17’ 3235) “2271 M)

fit = Fit[tbfit, {1, 1/x, 1/x*}, x|

0.812303 0.638491
outigdl= | -0.485173 - +

x* X

Show[lp, Plot[fit, (L, 2, 10}]]

Eo of the Heisenberg chain for L=2.... 10
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Show[lp, Plot[fit, {x, 2, 10}]]
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fit = Fit[tbfit, {1, 1/x, 1/x?}, x]
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Show[lp, Plot[fit, (x, 2, 10}]]
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Show([lp, Plot[fit, {x, 2, 10}]]
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Show[lp, Plot [fit, {x, 2, 10}]]
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Show[lp, Plot[fit, {(x, 2, 10}]]
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Show[lp, Plot[fit, {(x, 2, 10}]]
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Show([lp, Plot[fit, (x, 2, 10}]]
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Show[lp, Plot[fit, (x, 2, 10}]]
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Show[lp, Plot[fit, {x, 2, 10}]]
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2: ‘_'t'3r ‘_'r'4f T 4 MR [ _____'l'sl T i

8 3 4443 2399 4437

1487 8 791 9 1343 967
3670/ L"" 1875 )" 17" 3235/ 2271

odd = Table[tbfit[i], (i, 2, max-1, 2}] //
!‘it[r:, {1, 1/ =, 1/:2, 1/:3, l/x‘}, x] &

0.551602 0.746182 0.587527 0.196529
Out{72] -0.443297 + - . +

x4 x? x? X

Show([lp, Plot[fit, (x, 2, 10}]]

b
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g, 3 (3 1) q, 1795y o 925 (o 1844y |
8 3 4443 2399 4437
1487 791 1343 967
* 3670/ 1875/ 3235/ 2271

v. odd = Table[tbfit[i], (7, 2, max-1, 2}] //
l'it[::, {1, 1/ =, 1/:2, 1/:3, l/x‘}, x] &

0.551602 0.746182 0.587527 0.196529 |
-0.443297 + - -

x4 x> x? X

Show[lp, Plot[{fit, odd}|, {x, 2, 10}]]
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odd = Table[tbfit[i], {7, 2, max-1, 2}] //
!'it[r:, {1, 1/ =, 1/:2, 1/:3, 1/:‘}, x] &

0.551602 0.746182 0.587527 0.196529

-0.443297 + -

x4 x> x? X

Show[lp, Plot[{/fit, odd}, {x, 2, 10}]]
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0.551602 0.746182 0.587527 0.196529
-0.443297 + - + +

Show[lp, Plot[{fit, odd), {x, 2, 10}]]

Es of the Heisenberg chain for L=2.....10

-{(.30

1

-035F

L i 1 1 i
L] ! 10
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*

Show[lp, Plot[{fit, odd), (x, 2, 10}]]

Ey of the Heisenberg chain for L=2.....10

-0.30

Pirsa: 1009008M8“ 15

| L

‘-.2.'_-"'3"_—_‘1‘4l_—'l-5f——--'l- '..,_—.
8 3 4443 2399 4437
1487 o 791 o 1343 967
* 3670/ L' 1875 )" 7" 3235/)° T
odd = Table[tbfit[i], {i, 2, max -1, 2}] //
Fit[::, {1, 1/x, l/xz, 1/:3, 1/:'}, x] &
0.551602 0.746182 0.587527 0.196529
- -0.443297 + . R '
1{4 x3 xz X
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1487 . 791 1343 967
‘7“1‘:31‘4‘“3'90‘—“1'1[’“
3670 1875 3235

r

odd = Table[tbfit[i], (i, 2, max-1, 2}] //
l"i.t[::', {1, 3/ =, 1/:2, 1/:3, 1/1‘}, x] &

0.551602 0.746182 0.587527 0.196529
-0.443297 + - - +

- x* % x? X

Show([lp, Plot[{fit, odd}, {x, 2, 10}]]

Eo of the Heisenberg chain for L=2.....10

-0.30

-035}F

Pirsa: 10090088
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ii ﬁ I -i _ E

1487, . 791 1343 967
8 9 110

"3670)° U’ 1875’ U7’ " 3235)° ‘2271

r

odd = Table[tbfit[i], {i, 2, max -1, 2}] //
Fit[#, {1,1/x,1/x*,1/x*,1/x"}, x] &

0.551602 0.746182 0.587527 0.196529
Out{72)= -0.443297 + - + :
x" x3 1::2 X

Show[lp, Plot[{fit, odd)}, {x, 2, 10}]]

Ey of the Heisenbdrg chain for L=2,....10

—-{).30

-(0.35

L
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1487 . 791 1343 967
8 9 110

"3670)° "’ 1875/’ |7’ " 3235/ * 22m1J)

r

odd = Table[tbfit[i], (i, 2, max-1, 2}] //
l"i.t[::r, {1lr 1/x, 1/:2, 1/:3, 1/1‘}, :] &

0.551602 0.746182 0.587527 0.196529
-0.443297 + - - -

Show([lp, Plot[{fit, odd}, {x, 2, 10}]]

E, of the Heisenb@re chain for L=2._..10

—-{_30

T
b

-(.35
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1487 . 791 1343 967
<8 9 10

3670/ 1% " 1ars /0 1% T3a3s )t 110 T oggr /)

¢ -

odd = Table[tbfit[i], (i, 2, max -1, 2}] //
Fit[=, {1, 1/x,1/x*,1/x*, 1/x*}, x] &

0.551602 0.746182 0.587527 0.196529

ut{72) -0.443297 +
— % x? X

Show[lp, Plot[{fit, odd), {x, 2, 10}]]

Eo of the Heisenbere chain for L=2,....10

—-{_30

-0.35
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-{_30

it1 73]
Pirsa: 10090088' ' -

r

-0.443297 +

1

1487 791 1343
8 9

3670/ U7’ 1875/’ 17’ 3238

odd = Table[tbfit[i], (i, 2, max -1, 2}] //
l"i.t.[:‘:, {1lr 4 1/:2, 1/:3, 1/:‘}, x] &
ofd = Table[tbfit[i], (i, 2, max - 1, 2}] //
l"it[::’, {1, 2=, 1/:2, 1/:3, l/x‘}, x] &

967
2271

0.551602 0.746182 0.587527 0.196529

x4 x>

Eqo of the Heisenberge chain for L=2,..

2

X

Show[lp, Plot[{fit, odd}, (x, 2, 10}]]

10

X
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1487 791 1343 967
-8 9 10

"3670)° U’ 1875/ U7’ 3235 ' U7 2271 )

r

odd = Table[tbfit[1], (i, 2, max-1, 2}] //
l"i.t[r:, {1lr 1/ =, 1/:2, 1/:3, 1/:‘}, x] &

even|= Table[tbfit[i], (i, 2, max -1, 2}] //
l"it[::', {1, 1/x, 1/:2, 1/:3, 1/:‘}, x] &

0.551602 0.746182 0.587527 0.196529

x4 x> x? X

w2 | -0.443297 +

Show[lp, Plot[{fit, odd}, (x, 2, 10}]]

Eo of the Heisenberge chain for L=2,....10

rrroo

-{_30

i t7 | .
i
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Pirsa: 10090088

- .

1487 . 791 1343 967
8 9 0

3670/ 17" 1875/’ 17" " 3235/

r r

odd = Table[tbfit[i], (i, 2, max-1, 2}] //
l"i.t.[:::, {1, 1/x, 1/:2, 1/:3, 1/:‘}, x] &

even = Table[tbfit[ ], (7, 1, max-1, 2}] //
l"it[n’, {1, l1/x, 1/:2, 1/:3, l/x‘}, x] A

0.551602 0.746182 0.587527 0.196529
-0.443297 + - + +

x? x> x? X

0.0764015 0.138688 0.15119 0.186649

-0.443088 - -
x-i x3 xz X

Show[lp, Plot[(fit, odd}, (x, 2, 10}]]

Eo of the Heisenbere chain for L.=2.....10

={).30

C
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1487, . 791 1343 967
'8 9 10

r

3670 U’ 1878’ U7* 323s)° 17* 221

odd = Table[tbfit[i], (i, 2, max-1, 2}] //
l"i.t[::, {1, 1/ x, l/xz, 1/:3, 1/1‘}, x] &
even = Table[tbfit[ ], (7, 1, max-1, 2}] //
l"it[n’, {1, 1/ x, 1/:2, 1/:3, l/x‘}, x] &

0.551602 0.746182 0.587527 0.196529

t{74] -0.443297 +
- %> x? X
0.0764015 0.138688 0.15119 0.186649 |
{75 -0.443088 - + - +
x-i x:! xz b 4

Show[lp, Plot[{fit, odd, even), {x, 2, 10}]]

Eo of the Heisenberge chain for L=2,....10

Pirsa: 10090088
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C

0.551602 0.746182 0.587527 0.196529
Out{74] -0.443297 + - + +

x“'l x3 x"' X

0.0764015 0.138688 0.15119 0.186649

w75l | -0.443088 - ' .
x4 x’ x* X

Show([lp, Plot[{fit, odd, even}, {x, 2, 10}]]

Eqn of the Heisenbere chain for L=2.....10

-0 30k
c L
- 35}
¢
L L]
=
1 1 Bir= 1 L 1 — e il
L] 6 ® 8 10
L L

== L]
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even = Table[tbfit[ ], (7, 1, max-1, 2}] //
l"i.t[::, {1,1/x, Rial. w il 1/:‘}, x] &

0.551602 0.746182 0.587527 0.196529

Ou " -0.443297 + -
x4 x> x? X
0.0764015 0.138688 0.15119 0.186649 |
-0.443088 - + - -
x* X’ x? X

Show([lp, Plot[{fit, odd, even), {(x, 2, 10}]]

Eo of the Heisenberye chain for L=2.....10

- 30+

-0.35
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prediction = fit /. x> @

_0.485173 |

Show[lp, Plot[fit, (x, 2, 10}]]

Lets split into odd and even to improve our prediction:

tbfit
3 1 1795 925 1844 |
t{69] "zt‘_'t'3r‘_‘r'4r‘—'f'5l‘—':'Gr‘—'t
‘ 8 3 4443 2399 4437
1487 791 1343 967
i o A R o i B -

* 3670/ L' 1875 7' 3235/ U7 221

4 odd = Table[tbfit[[ ], (7, 2, max -1, 2}] //
l"it[::, {1, 1/ =, 1/:2, 1/:3, 1/:"}, x] &
pisa: 10000o®@ven = Table[tbfit[ ], {7, 1, max-1, 2}] //
!'i.t[::, {1, 1/x, 1/:2, 1/:3, 1/:‘], x] &
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FullForm[lp]
lp /. {Hue[a ] -» Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])

tbfit = Rationalize[tb, 1077

3 1 1795 925 1844
it{62] "2t__'l"3l’__'!'40_—'1'5l'_—'l"GI_—'I'
' 8 3 4443 2399 4437

1487 791 1343 967
’ ' 8 9 10

fit = Fit[ebfit, {1, 1/x, 1/x*}, x]
-,

0.812303 0.638491
-0.485173 - +

x* X

prediction = fit /. x s @

-0.485173
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FullForm[lp]

lp/. {Hue[a ] - Red, Rule[PointSize, b5 ] - Rule[PointSize, 0.04])

thfit = Rationali:e[tb, 10"]

3 1 1795 925 1844
tie2) "2:‘_'r'3r‘—'r'4l‘—'l'sr‘—"f'ﬁr‘—'r
' 8 3 4443 2399 4437

1487 791 1343 967
’ 8 9 s 110

fit = Pit[tbfit, {1, 1/x, 1/x*, 1/ %%}, x]

0.812303 0.638491
-0.485173 - +

x* X

prediction = fit /. x> »

B8] -0.485173
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FullForm[lp]
lp /. {Hue[a2 ] -» Red, Rule[PointSize, b ] » Rule[PointSize, 0.04]}

tbfit = Rationalize [tb, 10'7]

3 1 1795 925 1844
'zr‘_'r'3r__'r'4f‘—'r'5r‘—“':‘sr"—'r
8 3 4443 2399 4437
1487 791 1343 967
p 8 9 e 110

fit = Fit[tbfit, {1, 1/x,1/x*, 1 /%% ]}, x]

0.812303 0.638491
164 -0.485173 - -

x? X

prediction = fit /. x5 »

itj68| -0.485173

Pirsa: 10090088 Page 272/341
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FullForm[lp]
lp/. {Hue[a ] - Red, Rule[PointSize, b ] - Rule[PointSize, 0.04])

tbfit = htionali:e[tb, 1077

3 1 1795 925 1844 |
ite2) "21‘_“'r'3r_—'r'4r___"r' r‘—“'f‘sr"—' ’
8 3 4443 2399 4437
1487 791 1343 967
0 < 8 9

—= e e F = ————7F " '_7,'.10‘_7,.
3670 1875 3235 2271

£is = pitfensgie, {3, 2/2, 2 /2%, 1 /=", 1 /2*}, 2]

100.148 104.171 36.6017 5.4223
-0.697758 - - + - - +

X X x? X

prediction = fit /. x s @

8= | -0.485173 |

Pirsa: 10090088 Page 273/341
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3 1 1795 925 1844
" 2!‘ == -3!‘ 8 '43 SiETETERR i =T '6' e
8 3 4443 2399 4437
1487 791 1343 967
bt {80 -2 b {9 -2 S

. by A9, - L 118, -
1875 3235 2271

fit = Fit[tbfit, {1, 1/x, 1/x*, 1/%*, 1/x'}, x]

100.148 104.171 36.6017 5.4223
outi771= | -0.697758 - — - . '

X X x* X

prediction = fit /. x5 =

i[68] -0.485173

e Show[lp, Plot[fit, {x, 2, 10}]]

Lets split into odd and even to improve our prediction:

Pirsa: 10090088
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3 1 1795 925 1844
2 L S [ G vy £ R T TS L A YT T S
1487 791 1343 967
* 3670/ 1875/ 3235/ 2271

fit = Fit[tbfit, {1, 1/x, 1/x%, 1/, 1/x*}, x]

100.148 104.171 36.6017 5.4223
-0.697758 - - - - -

b4 x° x* X

a
(T 1=
I

prediction = fit /. x5 @

-0.485173

Show([lp, Plot[fit, {(x, 2, 10}]]

Lets split into odd and even to improve our prediction:

tbfit
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=

1487 791 1343 967
. 8 9

r

- L, 18, - ', 19, - v, 110, -
3670 | 1875 3235 2271

(74 . odd = Table[tbfit[i], (7, 2, max -1, 2}] //
!':i.t[::, {1, 1/=, 1/:2, 1/:3, l/x‘}, x] &

even = Table[tbfit[], (7, 1, max-1, 2}] //
Fit[=, {1, 1/x,1/x*,1/x°, 1/x'}, x] &

-0.443297 -

— —————

0.551602 0.746182 0.587527 0.196529

X x> x? X

0.0764015 0.138688 0.15119 0.186649
Out{75] -0.443088 - + - +

x4 %3 = x

Show[lp, Plot[{fit}:{odd, even}, (x, 2, 10}]]

Ey of the Heisenbere chain for L=2,....10

Pirsa: 10090088

-{)_30

8 3 4443 2399 4437
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0.551602 0.746182 0.587527 0.196529

a7al | -0.443297 +

x? x3 x"' X

0.0764015 0.138688 0.15119 0.186649
bui7sl= | -0.443088 - ' - .

x4 x’ x? X

Show([lp, Plot[{fit, odd, even}, {x, 2, 10}]]

Eo of the Heisenbere chain for L=2,....10

~032F
I .
03 E
- 36 F
-~ 3%}
- a
-4
- L 3 »
L , . b ! 1
4 f ! i»
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C

0.551602 0.746182 0.587527 0.196529

{74 -0.443297 + =
o % x? X

0.0764015 0.138688 0.15119 0.186649
Out{75] -0.443088 - + . .

x4 x’ x* x

Show[lp, Plot[{fit, odd, even}, {x, 2, 10}, PlotStyle - .]]

Eo of the Heisenbere chain for L=2,....10

~032F
I >
-3 E
-0 36 F
-~ 3R
. N
-4
z . .
i ’ . & 4. L
4 6 ! o
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C

0.551602 0.746182 0.587527 0.196529

-0.443297 +

x“'l x3 x"' X

0.0764015 0.138688 0.15119 0.186649
oui7sl= | -0.443088 - ' - .

x4 x’ x? X

Show([lp, Plot[{fit, odd, even}, {x, 2, 10}, PlotStyle - {|. .}]]

Ein of the Heisenbere chain for L=2.....10

032k
I >
- 34 B
-n_.lné
s
038 F
i .
—040f
E * .
L , e ! L
s 6 § .
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(74

Pirsa: 10090088

&

-0.443297 +

3

0.551602 0.746182 0.587527 0.196529

x4 x’ x? X
0.0764015 0.138688 0.15119 0.186649
-0.443088 - - - +
x4 x? x? X

Show([lp, Plot[{fit, odd, even}, {x, 2, 10},
PlotStyle » {Thick, Dashed |} ]]

Ey of the Heisenbere chain for L=2,....10

03k
K @
-3+
-036F
[
-0 38 F
E -
-4
b [ ] -
1 = 4. 1
E 4 (4] t i
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C

0.551602 0.746182 0.587527 0.196529

-0.443297 +

x“" x3 :nc2 X

0.0764015 0.138688 0.15119 0.186649
out7sl= | -0.443088 - ' . '

x4 x? x? X

Show lp, Plot {fit, odd, even}, {(x, 2, 10},
PlotStyle -+ Thick, {Pashed, } |

Ey of the Heisenbere chain for L=2,....10

-0k

I Ny
~034p
036}
-038F

L ]

- 40 -

L [ ] [ 3

1 , e # 4. 1
s 4 6 : in
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~

C

0.551602 0.746182 0.587527 0.196529

-0.443297 +

x* x3 nv:2 X

0.0764015 0.138688 0.15119 0.186649
Out{75] -0.443088 - + > N
x* x? x? x

Show([lp, Plot[{fit, odd, even}, {(x, 2, 10},
PlotStyle -» {Thick, {Red, Dashed) }]]

Ey of the Heisenbere chain for L=2.....10

-032F
I »
034k
-0 36F
-
- 38 F
- L ]
-0 40 F
L L] L ]
1 ? . t s 1
- 4 6 : I
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0.551602 0.746182 0.587527 0.196529

-0.443297 +
x* %2 x? X
0.0764015 0.138688 0.15119 0.186649
i[75] -0.443088 - . - +
x-i xl xz X

Show([lp, Plot[{fit, odd, even)}, (x, 2, 10},
PlotStyle » {Thick, {Red, Dashed}, (Red, Dashed}|}]]

Eo of the Heisenbere chain for L=2,....10

o3k
— .
-034F
- 36 F
Out{78]= 3
*
- 38 |-
5 [ ]
- .4+
E L] L]
L]
L . b - L
" 4 f‘ (s “‘
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0.551602 0.746182 0.587527 0.196529

-0.443297 +
x* x’ x?2 X
0.0764015 0.138688 0.15119 0.186649 |
Dut{75] -0.443088 - + x N
x’ x’ x* X

Show lp, Plot (fit, odd, even)}, {(x, 2, 10},
PlotStyle + (BklThick, {Red, Dashed), {Red, Dashed}} |

Eo of the Heisenbere chain for L=2,....10

032k
I »
-034
-0.36
JuUl | t
-
- 38 }
5 .
~040F
E ® L ]
-
L — b e 1
- 4 6 ] i
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0.551602 0.746182 0.587527 0.196529
-0.443297 + _ - + -
x" :i:J }(2 X
0.0764015 0.138688 0.15119 0.186649 |
Out[75] -0.443088 - + = N
x4 X’ x? X

Show lp, Plot {fit, odd, even)}, {(x, 2, 10},
PlotStyle + | (Blue, Thick, {Red, Dashed}, {Red, Dashed))} |

Eo of the Heisenbere chain for L=2,....10

-{).32 -
I i
-0 .34
b
- 36}
ut{78] !
- 38
.
-0.40 F
= ® -
[ ]
L — * by L
- 4 6 ! Ity
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e & Untitled- C

] -0.483297 + ———= _ """, '
x? X x? X
0.0764015 0.138688 0.15119 0.186649 !
-0.443088 - + - -
x4 x’ x? X

Show[lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle -+ {{Blue, Thick), {Red, Dashed}, {Red, Dashed}}]]

En of the Heisenbere chain for L=2.....10

-0.32

-0.34

-{).36

-{)_38

- 40

Y171
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i'_ a

Outl741 -0.443297 + — - i . .

0.0764015 0.138688 0.15119 0.186649

1[75) -0.443088 - -
% x> x? X

Show[lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle -+ {{Blue, Dashl}, (Red, Dashed)}, {Red, Dashed})]]

En of the Heisenbere chain for L=2.....10
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Show[lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle -+ {{Blue, Dashed), {Red, Dashed}, {Red, Dashed}}]]

En of the Heisenbere chain for L=2.....10
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Show[lp, Plot[{fit, odd, even}, {(x, 2, 10},
PlotStyle » {{Blue, Dashed}, {Rel}, {Red, Dashed}}]]
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Show[lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle » { {Blue, Dashed)}, {Red}, {Redl)}}]]

Eo of the Heisenbere chain for L.=2,....10
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% x3 x? X

Show[lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle » {{Blue, Dashed), {Red)}, {(Red}}]]
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Show([lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle -+ {{Blue, Dashed)}, {Red}, {Red}}]]

Ey of the Heisenberg chain for L=2,....10
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Show[lp, Plot[{fit, odd, even}, {(x, 2, 10},
PlotStyle - { {Blue, Dashed), {Red}, {Red}}]]

Ey of the Heisenbere chain for L=2.....10
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Show[lp, Plot[{fit, odd, even)}, (x, 2, 10},
PlotStyle -+ {{Blue, Dashed)}, (Red}, {Red}}]]
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Show([lp, Plot[{fit, odd, even}, (x, 2, 10},
PlotStyle -+ {{Blue, Dashed), {Red}, {Red}}]]
Eo of the Heisenberge chain for L=2,....10
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PlotStyle -+ {{Blue, Dashed), {Red)}, (Red}}]]
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