
& $16 .2-3 The three first order ①

operators of classical physics-

· The equations of classical physics
(Fluid Dynamics Electromagnetism etc.)3

are formulated in terms
of three

is order operators : Grad , Dir , Curl

Defn : An operator is a function
M

whose inputs & outputs are
functions
-

If = (Et , Get , Cut the 8 = (x , y , z)

(2) Div = &M + EN + Ce
(3) CurE = /t
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(1)T : Conservation of Energy ③

98f .Fds = f(B) - f(A)
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(2) Div : Divergence The Tf .F

SSDi du = SS F . dis 3-D volume
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3-P triple integral

2D Surface E
Integral

defined in $15 Boundary(Flux) surfaceA

(3) Curl: Stokes Theorem z-D
surface
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↳ Summary- Newton ruified all the laws of
planetary motion known in his lifetime

-

namely Kepler's three
laws - by postulating

an inverse square
force law between

neighboring masses.

-MpMs
· F = Mp and E = - - led to

jz

"Three miracles" Keplers three laws

· A "4th miracle" is that = TP

P(z)--
GMMs potential energy
f

So conservation of energy holds
all along

a planetary orbit [Ct :

P(F(t) + -MV (t)
"

= constant

This explains why orbits without a

threshold energy remain trapped
within the
solar system


