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Sgpcrates: Salutations Meno! What brings you here today?

Meno: O Socrates[i], hello master. Can you pacify my troubled
mind please. I have been talking to Protagoras about
Rationalized APLI2] and neither of us can see how
this notation could help us to understand why the gods
have placed us here.

S Does Breek help you in this respect Meno?
M We agree that it does sir.

S Then is it not proper that A Programming Language,
sharpened by mathematical thinking, and resting firmly
upon precision in interpersonal communication, likewise
should contribute to that noble goal; and that in no small
or shallow degree.

M It is proper sir; but how?

§ If APL is to help in the explication of nature, we must
begin with physical facts. Tell me an interesting fact
Meno.

M I have heard a3 very strange report. It isn’t an article of
faith required by the temple and the oracle at Delphi
hasn’t satd it either.

S: What is it Meno?

[1] Socrates (470-389 BC) was condemned to death for misleading
the youth of Athens. He taught that it is preferable to
suffer wrong than commit it.

[2] Rationalized APL (1983), I.P. Sharp Associates Research
Report Number { by K.E. Iverson.

M Well, Achilles[3]. as you know, can run very very fast.
He claims that if he measures how fast a light beam from
a fire moves by him when he is at rest, and then again
measures another beam from that fire when he is running
at full speed towards it, he gets exactly the same result,
C. where

C-871128382 A MILES PER HOUR

He says that the speed of Iight is always the same, no
matter how fast he runs either towards the light or away
from it. His tortoise friend also gets the same result
when Achilles moves at different speeds holding a candle.
In one hour a light beam always travels a length equal to
874, 128, 382 miles in any frame of reference at rest or
uniformly moving with respect to the Earth.

'FACT'+(=B71128392 A C IS THE RESULT OF A MEASUREMENT

Crikey! That is indeed remarkable Meno.

We should more readily give credence to immediate
experience of nature and it’s natural interpretation than
to the most cogent a priori deductions. Therefore, trusting
Achilles, let us accept this observation as fact.

If you say so master.

Not because I say so Meno, but because the fact has been
verified by Achilles’ experience and we can’t run fast
enough to corroborate it.

How do you define length Meno?

[3] Achilles was cited in a paradox by Zeno (490-430 BC)

suggesting Achilles could never beat a tortolse in a race
if the latter gets a start because always, by the time he
arrived at the point the tortoise was it has moved on half
again, say. It is solved by
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M Well; Pythagoras[4] said that the length of the hypotenuse S: What about two atoms, one at point P and the other at
of a right angled triangle squared is equal to the sum of point @7 What is the distance between them?
the squares of the other two sides.

M OK.
S Express that in APL please and draw a diagram.
P-X1P, X2P
M. OK. In two dimensions, a Democritean[5] atom at point P a-X16, X280
has a position described exactly in APL by the two element
vectar
5 xa
P-X1P, X2P
and the length of the line from the origin to P is
(+/P42) 42 ; P
4 %2 X2P
a
X206 A
P
X2P
1] XiP Xi@ X1
o XiP XL the distance P@ is equal to the square root of RA@ sguared
plus RP squared. The distance RA@ is the difference between
the X4 coordinates of P and @ while AP is the difference
in their X2 coordinates. So the distance between P and @ is
(+/ (P-G) %2) %+2
S: I see. So for any atom in this two dimensional space, We can generalize the function + so that monadically it
given your stationary system of reference, you can define gives the length of the line joining a point to the
a function which determines the length of the line origin of the reference frame, while dyadically it gives
joining the origin of the reference frame and the point the distance between two points.

occupied by the atom.
toe! (/D) %52°9" (+/ (a—w) ¥2) %42°
M: Yes. Using the new symbol +, which I call line,
If you don’t like parentheses the ambivalent function can
ot (4N} 42"V be written

" GRCH/uXR " V" . SRCEHCH oo’

[4] Pythagoras (570-490 BC) attempted to formulate a S: That's very interesting Meno. Your function applies to
mathematical explanation of all reality. He preached three dimensions as well. And if you have lots of atoms,
the doctrine of the transmigration of souls. the positions of each being described in a row of a matrix,

[51 Democritus (480-370 BC) argued that since nothing can your function will give meaningful results here too.
come from nothing, and motion, which requires a veoid,
really occurs, reality must consist of atoms moving in a M Ohl

void.



Multiplication of a vector by scalars distributes over
addition.

*TRUE* - { (M) xP) = [ (MxP) + [Nk P) )

Multiplication of a scalar by vectors also distributes
over addition.

* TRUE* - (Mx (P+6) ) = ( (MxP) + (Mxd) )
Can you write functions for the products of vectors?

If the symbol e represents the dot product of twe
vectors P and @ then

o="+/ k2 'V'+/ta’

The monadic form is the dot product of a vector with
ttself.

The dot product is commutative.
' TRUE"+ (Pe@) = (BeF)
Dot distributes over addition.
' TRUE'+ (Pe (@+A)) = ((Pe@) + (Per) )

Multiplication of a dot product by a8 scalar is
associative.

" TRUE"+ (Mx (Pe@)) =.( (MxP) o)

Both these functions, e and X, apply to three
dimensions and to arrays whose rank is greater than or
equal to one.

What about the angle of the vector P with regard to the
axes?

1f the symbol [, called corner, represents a monadic

function giving the direction in radians of & vector with

respect to the axes, and a dyadic function giving the
angle between two vectors,

=" Boutru' V" 20 (a0u) + (Fa) x+-u’
The angle between vectors P and @ is given by
PLO '
and the direction of P by
P
It is useful to note that
P

will give the same result in all stationary frame of
reference.

Ahl We have a scientific law here. Given any two frames
of reference A and B and any two points P and &

AP-AX1P, AX2P, AX8P
Af-AX16, AX28, AX3E
8r-8X1P, BX2P, B3P
86-8X10, BX20, B30



























