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The velocity and spreading rate for the simple model

Recall that, in the simple model, flux is given by ¢ = pa,—1 + ¢(an—1 — ap). Assuming
there is no creation or destruction of auxin within cells, this implies

1 %an

dt = p(an—l - arL) + q(an—l + Ap+1 — 2an)a

where L is the length of a cell. If the distribution describes a pulse, then the distance, u,
that its mean travels in time t is given by

= ZnLan/Zan (S1)

and the velocity, v, is the derivative of the mean:

v = dp/dt = (Z nLday, /dt) /3 a,
=" nlplan—1 — an) + qlan-1 + ans1 — 2a)]/ S an,
=p[ Y (Va1 + > an1 — Y nan)/> an
+a[ Y- Dan + Y a0+ Daner =Y ani — 20 an]/ Y an,
=pY_an/ Y an,
=, (S2)

which is Eq (2).
To compute the spreading rate, p, recall that this is defined to be p = d(Var)/dt,
where the variance is given by:

2 272
Var = 2n(nL = ) an = 2" Loan — 12 (S3)

Zn an Zn Qn

We have
d/dty n’L’a, =Y n’L’da, /dt
= Lan (p(an-1 — an) + q(an—1 + ant1 — 2a,))
=Lip+q) Y [(n=1)°+2(n—1)+1an 1 — L(p+29) Y _n’a,
+Lg) [(n+1)°=2(n+1)+ ani1,
= 2LpZnan + L(p+2q) Zam

where the last step follows if we ignore end effects, so

Z(n —Dap—1 = Z(n + Dapyr = Znan
Z(n —1)%a,_1 = Z(n + 120,41 = ZnQan.

Thus
_ d(Var) _ S n?L2da,,/dt B Qﬂd*'u
dt S an dt’
= 2pu + L(p + 2q) — 2pp,
= L(p+29), (54)
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which is Eq (3).
One can also write down a continuous version of the model:

oo ou
at = Por " Yorp
which has a gaussian solution
a = #e*(iﬁm‘/)Z/?qt (SG)
V2mqt '

This explains why a gaussian is such a good approximation in the discrete case.
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