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/ library ieee; use ieee.std_logic_1164.all;\

use ieee.std_logic_unsigned.all;

_Do. entity multiplexer1 is

port (
Q X, Y, S :instd_logic;
Q  :outstd_logic);
y end multiplexerl;

architecture rtl of multiplexerl is
begin

S Q<= (notSandX)or(SandY);
K end rtl; /
6
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Feynman’s proof of the Maxwell equations

Freeman J. Dyson s
Institute for Advanced Study, Princeton, New Jersey 08540

(Received 3 April 1989; accepted for publication 19 April 1989)

Feynman’s proof of the Maxwell equations, discovered in 1948 but never published, is here put on
record, together with some editorial comments to put the proof into its historical context.

I. THE PROOF and the Maxwell equations

As I mentioned in.my talk at the Feynman Memorial div H =0, (5)
Session of the AAAS meeting in San Francisco,' Feynman OH
showed me in October 1948 a proof of the Maxwell equa- N + curl £ =0. (6)
tions, assuming only Newton’s law of motion and the com-
mutation relation between position and velocity for a single Remark: The other two Maxwell equations,

nonrelativistic particle. In response to many enquiries, I ey N
here publish the proof in a form as close as I can come to = e
Feynman’s 1948 exposition. Unfortunately, I preserved JE A

: h . = —= — curl H = 47, (8)
neither Feynman’s manuscript nor my original notes. at
What follows is a version reconstructed at some unknown

A g : merely define the external charge and current densities
time from notes which I discarded. o 8 P

Assume a particle exists with position x; (/ = 1,2,3) and andpi('mf, Equations (1) and (3) imply
velocity x; satisfying Newton’s equation i L.
’ [x)F ] +m[x;,%] =0. 9

mi; = F;(x,x,1), (1)

The Jacobi identity

SR TR
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