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1. The time response model.

(See a deeper presentation in “The Unique Personality Trait Theory: a general
system theory of human personality”, Symposium 6)
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y(t): brain time activity
yo. Initial brain activation level dynamics
s;(t): Stimuli, i=1, 2,..., N
—a - y(t): Homeostatic control

p; - s;(t): Excitation effects, i=1, 2,..., N
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2. The spatio-temporal response model:
hypotheses

y(t) — W(t,r): brain spatio-temporal activity
yo — Yo (r): Initial brain spatio-temporal activity

r = (x4, x5, x3) — The three spatial coordinates in brain

y(t) = f j ) Y(t,r)dr  gV: mathematical brain boundaries
vV

Addition of a diffusion spatial dynamic term:
ag-VY(t,r)

o — Diffusion Coefficient



2. The spatio-temporal response model: equation
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Initial brain spatio-temporal activity > ¥ (0,r) = ¥,
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Boundary conditions in the limits brain dV : depending on
the brain geometry



3. The analytical solution of the spatio-temporal
response model.

Y(t,r)=p()+ o)
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3. The analytical solution of the spatio-temporal
response model.
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V20(r) = gﬂ(r) (Helmoltz equation)
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Y(t,r) =p(t) +n(t)- 2(r)



3. The analytical solution of the spatio-temporal
response model

Brain geometry: half-sphere - (r, 0, @) € [0, R] X [O, %] X [0,2m]

X; =1 -5inf - cose
X, =71 -8inf -sing ;
X3 =71 -cos6
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(Helmoltz equation in spherical coordinates)

(Solution) | (Separation constant: k? = —g)

Doy(r) = W]Hl/z (k - r)P;(cos@) Quantum number: 1=0, 1, 2,..., +o

P,: Legendre polynomials Ji+1/2: first order Bessel functions to [ + 1/2 values



3. The analytical solution of the spatio-temporal
response model: boundary conditions
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3. The analytical solution of the spatio-temporal
response model: initial conditions
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After some complex calculations
Ay, are obtained depending on the initial conditions

(see Equations 25 to 29 in the paper)

Nni=1 =0




4. Hypotheses about how to validate the spatio-
temporal response model.

Experimental design 1: Measure by Medical Image the
spatio-temporal activity W, (7) at an initial time and the
spatio-temporal activity W(t, r) at different times and
compare them with the model outcomes.

Experimental design 2: Measure by
Electroencelography the spatio-temporal activity W, (r) at
an initial time and the spatio-temporal activity W(¢, r) at
different times and compare them with the model
outcomes.

Experimental design 3: Compare the brain frequencies
with the theoretical frequencies of the model associated
with the quantum numbers.



