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1. The Hamiltonian Dirac approach of dynamical
systems.

Hamiltonian:

Hr(t,q,p) =V (t,q) + fim(t, Q) (Pm — gm(t,q))

EnergyE :

E = V(CI) T+ fm(q)(pm - gm(Q))

Hamilton-Jacobi equation for the Action S(t, q):

aS(t,q) aS(t,q) 3
Py fm (t, q)< da Im(t, q)) +V(t,q) =0




2. The Schrodinger equation.

Schrodinger equation: 0w(t,q) = A(t, G, D) P(t,q) (isthesysem
General approach dt Planck constant)

For the particular Hamiltonian of dynamical systems H :

~ 1
H(t, q\' /ﬁ) LIJ(t, q) = E (fl (t, a)ﬁl + ﬁlfl (t, a)l) ‘P(t’ q) + W(tr q\) LIJ(t’ q)

With: W, q) =V, q) — fi(t,9 g:(t, q)

And the quantization rules: (¢, ) W(t, q) = ff(t, @) ¥(t,q) H; ¥(¢t,q) = —io
(ff arbitrary)

ov(t,q)
2q;

ﬂ (after some computations)
Schrodinger equation (of dynamical systems):

. 0¥(t,q) . o
io—— = —iof (t, V¥ (t, @) — i (V& )Pt @) + W(t, @) ¥(t @)
time-independent Hamiltonian ——— Y(t, q) = eist Y(q)

Time-independent Schrodinger equation :
' 1
f(@Vy(q) = (g (E-w(q) - >V (q)> Y(q)



3. The probabilistic interpretation.

Schrodinger equation:
. 0¥(t,q)
lO ot

— —iof(t, Q)V¥(t, q) — i=(Vf(t, @)¥(t @) + W(t, q) ¥(t q)
2

B(t.q9)

W(t,q) = A(t,q) €" o

v

0B(t, q) The phase B(t, g) holds the
5 T fGaVB(Eta) +W(tq) =0 < Hamilton-Jacobi equation

0A%(t,q)
ot

+V(f(t, @)A%(t,q)) =0

|

The square amplitude A(t, q)= |¥(¢, q)|? holds the probability conservation law
with f(t, q) the corresponding probability current density



4. The one-dimensional time-independent Schrddinger
equation.

] 1
f(@yY'(q) = (g (E-W(q)) - 5f’(¢1)> Y(q) W@ =V - f@g@

!

i dq W(q)
Yo slere T Fada)

Qo
V@)

Solution: Y@=

With the Dirac consistency equation:

f@QVii@=0 —— W) =kq—- f(q) g(q)
ﬁ Solution undetermined by the g(q) function

i 4aq . _9
Yo <<p+E ff(q) K ff(q)dq+f g(q)dq)

Qo
V()

Y(q) =




Y(q) =<

5. Application case: the logistic function.

Y(q) =

Yo eG<<p+E ff(q) —k f%dwf Q(CI)dCI)

V@)

ﬂ « f(@ =aq—-bq*=q(a—bq)

( 1/)0 e—§—5+é( +o+ ln( q)+(———)ln(a bq)+fg(q)dq) g < 0

k E

1/)0 eg(<p+§lnq+(5—a)ln(a—b q)+fg(q)dq): 0 < g < a

Jala=bq) b

Yo

e a(ll; §)+ (2+<p+ lnq+(%——)ln(bq a)+fg(q)dq) .q >E

Wa(bq

—a) b

The research is centered in finding the mathematical pattern of the g(g) function that permits
to undo the singularities and that provides the quantization of the system Energy E.



