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In classical mechanics, this paper presents the definitions and the relations
of the linear, radial and scalar magnitudes of a pair of particles ;.

Introduction

i) The definitions of the linear, radial and scalar magnitudes of a pair of particles ij, where 7;
and 7; are the positions of the particles ¢ and j, are as follows:

§ The linear position 7j;, the linear velocity ¥;; and the linear acceleration @;;, are given by:

rij = d(ryg) fdt = [(% = 7) - (T = 75) ]/ | T = 75

Fig = d?(rij)/dt? = [(G—a;)- (7= 15) +(0 = 1) (5= = (6= 0)- (7 =151/ (75 =75)* | / | T =75 |
§ The scalar position 7,5, the scalar velocity 7;; and the scalar acceleration 7;;, are given by:
Tij = Y2 (1 = 15) - (75 = 75)

Tij = d(7i5)/dt = (U — 7;) - (75 — 75)

Fig = d*(135)/dt* = (@ — @;) - (7 — 75) + (T — ¥)) - (4 — )

ii) The relations between the linear, radial and scalar magnitudes of a pair of particles ij,
they can be obtained from the above definitions, are as follows:

Tij = Y2 rijrij = Y2 Tij - Tij
Tij = Tij Tij = Vij " Tij
Tij = Tij Tij + Tij Tij = Gij - Tij + Vij - Vij

iii) The magnitudes [ 74;, 745, 745, 5, Tij, Ts; and 74; | are invariant under transformations
between inertial and non-inertial reference frames.



