


























Figure courtesy of H. Aslaksen.



Plato: unchanging nature of
Form or Essence.

Aristotle:
Things develop or change to
their Essences of Forms.

In the process, true characters
are revealed.
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A million (US) dollars question?

The relation Clz 4+ b2 — C‘2

revisited.

Democritus says, “I would rather
find a single causal law than be
the King of Persial”



A number p is called a rational
number if

m
P=—
n

where m and n#0 are integers.

For examples,

33 L 533333

27’ 3



The question asks: Given a +ve
integer n (=1, 2, 3,...), does there

exists a right angle triangle with

sides a, b and ¢ (¢ >a, b>0), all
being rational numbers,

and area equal to n?

Mathematically, it means:

(1) a, b, ¢ are positive rational

numbers.
(2) a’ +b*=c".
3) ab =7 (n is an integer).
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3 4
S 12
6 3
3 15
535 48
4795 8772

S

13
10
17
73

6

30
24
60
1320

9997 21030870

http://grail.cba.cushions.edu/~somos/rattri.html



For rational sides, the problem
appears to be more difficult.

Look at

a=§=4, b=1—5, c=1—7,
2 2 2

ab s,

2

azﬁ, b=ﬁ=24, C=7—3;
2 2 2

ab

— =55%x6=330.
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Area = 157

22440351 T70433096G992455751 30905 T480316004847 2041
80123022689 2885956880256351 7806716357001 6480830

GEO320848TRAG4306051 21 TH40
4113400619227TT16140383203

4113405102277 16149383203
2166656556603 714T61308610

n=1: No. Proved by Fermat

n=3: Yea. Demonstrated by
Fibonacci
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Question When does n occur as the area
of a right-angled triangle with
rational length sides?

Conjectured answer (for n odd and square-free)

Yes — if and only if

number of solutions - number of solutions
of 222 4+y*+82%=n - of Egti—l—y?—l—:ﬂzzgzﬂ. '

Number of integer solutions of
2x° 4+ v +8z° =n

= twice the number of integer

solutions of

2x°+y°+32z° =n.




2x°+y° +8z7 =n

2x° 4+ v +32z° =n.

http://www.claymath.org/prizeproblems/index.htm



272 + Y2 + 822 =n | 222+ 42 + 3222 =

|
n | #sol™  sol" #SDl”S:I sol™s

o i s —— —
|

1 2 \(0,11,0) 2 1(0,£1,0)

| | |
3 4 | (£1,%1,0) 4 |(£1,%1,0)

57| 0 0

+1,43,0
E:I:l;:l:l, i)l) 4 (£1,£3,0)

| E

11 12

So, 1, 3, 11 are not congruent numbers.
Conjecture would imply that 5 and 7 are.
(In fact we know they are.)

similar criteria for even numbers.



