If LaGrange Could Drive
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Discussion:
-Assume a one-wheeled vehicle, i.e. no suspension or weight transfer
-Assume the vehicle path is described by two orthogonal functions x(t) and y(t)

-The most effective driving occurs when the cars is always at the traction limit, from both turning and linear
acceleration then....

Nomenclature and Equations:
M = traction limit (m/s?)

v(t) = (%, ¥) (m/s)

a(t)=(%,y) (m/s?)
v(t) = /X + y° (mls)
a(t) = /%2 +§2 (m/s?)
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The traction limit equation:

M? =a,(t)* +a(t)?

The U-Gauge equation is:

U = o (X(), Y(1)) - Pagg (v(1), (1)) Praiion (@ (1)° + (1)), X(1), ¥(t)) (unit-less)

The governing equation: (presumed)

2 2
dx —+ det

-je- | S R
tiv \/X +y U(nyyxy) \/X +y2'U(X’le!y!X’Y)
t

f

Juuyxyxw
L(t, %, %, %) =U (X, Y, % ¥, %, §) ™

i_q_)_+ﬂ— 10, dla d 1a

= 9y-2 2 (= 2u)=0
ox.  dt ox U? ox ( X ( V)=



