m  Source: The Transition to Chaos: Conservative Classical Systems and Quantum Manifestations, L. Reichl, 2nd edition, page 205
Some basic definitions

inzol:= randn[n_] := Tabl e[RandonReal [Nornal Di stribution[O, 111, {r, 1, n}, {c, 1, n}];
mat + Conj ugat eTr anspose [mat ] )

2

symetrize[mat_] : =

randGOE[N_] : = symmetrize[randn[n]];
randGUE[n_] : = symmetrize[randn[n] + | randn[n]];
realeigs[mat _] : = Map[Re, Ei genval ues[mat]];

The functions ¢, basically the Hermite polynomials multiplied by the Gaussian weight. For GOE eigenvalues, we will need the
derivatives and integrals of these functions as well.

npoj= @[n_, X_] := ('\/7r_2"n!)_1/2 Exp[—%xz] Hermi teH[n, XI;
_1

L= D[¢[n1 Y], Y] /. y = X

¢derivn_, x
] := Integrate[¢[n, t], {t, O, X}1;

¢int [n_, Xx_
The formulafor the eignvalue density of the GUE isjust S} o ¢(x)%.

nzj- ei gDensi tyGUE[N_, x_] := Sum[eé[k, x]% {k, 0, N-1}];
The theoretical density for N=6...

n31:= Pl ot [ei gDensityGUE[6, X], {X, -6, 6}]

Out[31]=

Compared with arandom sample...
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inz2):= Hi stogram[Fl atten[Tabl e[real ei gs[randGUE[6]], {100000}]1]]
8000:
6000:
out[32]=

4000 -

2000

Now the eigenvalue density for the GOE (for even N) is Y1/ [¢21(¥)? — 6" 5, (0 | b2x(®) dlt].

e ei gDensi tyGOE[N_, x_] := Sum[¢[2Kk, x]1% - ¢deriv[2k, x] ¢int [2k, x], {k, O, N/2-1}];
The theoretical density for N=6...

in59):= i nter pEi gDensi tyGOE[N_] : =
I nterpol ation[Tabl e[{x, eigDensityGOE[n, x]}, {X, -6.0, 6.0, 0.05}17;
i nter pEi gDensityGOE6 = interpEigDensityGOE[6];

Pl ot [i nt er pEi gDensi t yGOE6 [x], {X, -6, 6}]

out57]=

-6 -4 -2 2 4 6

Compared with arandom sample...
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ns8):= Hi stogram[Fl atten[Tabl e[real ei gs[randGCE[6]], {100000}]1]]
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