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Parameterization:

e Curvesin space can be parameterized using intermediate variables, such as t (which can be
thought of as time). When r(t) = f(t)i + g(t)j + h(t)k, the head of the vector traces out the
path of the curve as a function of t over some (time) interval /. All differential rules hold true when
a curve is parameterized.

. . . . d .
e Introducing r as position and t as time allows for expansion to use v = d—:for velocity and

= i(d—r) = ‘;—Z. This allows for simplification of formulas such as arc length:

t=bh dx\? | (dy ) dz \2 t=b
L= tia (F) + (dt) + (7) dt = tia\/Hdt
TNB Frame of Reference:

e Rather than defining the reference frame from a stationary observer of an airplane, it can be
defined from an observer inside the airplane. This frame of reference is completed with 3
descriptions of motion:

0 The unit tangent vector, T. This defines forward motion, normalized to be a unit vector:

O The principal unit normal vector, N. This defines the direction which the curve is turning and
is, by definition, orthogonal to T. It is normalized by dividing the orthogonal vector by length
of x, which defines the intensity/amount of the turn.
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N=— — where k = o e and therefore N :ZT

O The binormal vector, B. This is defined as the cross product of T and N and is used in finding

the torsion, T, which describes how the path twists.
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T= —-_NwhereB =TXxN Pythagorean’s
e These are used in finding the acceleration vector, a: ;, HhEarem
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a=a -T+a, N where a, =g =" and a, = xv| = qflal —a,
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