General Physics Notes (07212026):

Analytic mechanics, really classical mechanics, deals with equations of motion
that correspond to the dynamics of objects moving under the influence of forces,
mainly gravity. There are electrodynamic, strong, and weak force EOMs as well,
and energy potentials usually take polynomial form. These expressions can be
generalized into matrices and vectors.

Refine standard direction from body to lab A (operator).

x} T
/!

zy | = Agxs [ @2

xh T3

We know that the form of the rotating frame contains some non-skew basically
separable coordinate coefficients. We’ll get into the nature of mixing of dimen-
sions and skew coordinates later (for toroidal geometry). These are rotated
primed coordinates.
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We also know the basic unit vectors in three dimensions.
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The cosine of the angle between €; and €; is given by A;jz The dot product is
preserved and we find vector relations.

D b =alb; Al =Aj (1)
This gives us relations...
(Aija;) Nibi = ajb; (2)
a;Aﬁinkbk = aﬁbi (3)
a§ (AtA)jkbk = afbl (4)

If (A*A)ji = 0, we can discuss the real and complex orthogonal, unitary trans-
pose, and adjoint conditions. Matrices can be symmetric and Hermitian. We’ll
discuss parity inversion and the determinants in Levi-Cevita notation.

(5 X b)l = eijkajbk (5)
€ijr = 0 unless 4, j, k are all different. We can discuss parity inversion as it
relates to these fundamental approaches at length. Maybe the ¢ augmentation
corrects for the physicalism in the spacetime inflation. These are spatial points
and coordinates. Space is inflating. Physical space is modeled by the matrices.
The space dimensions are folding and fractional. We have to somehow bring
the raw physicalism into the mathematical picture.



