Goldbach's conjecture (7, june 1742)

@ 271 years old

e Postulate : Every even number (n) greater than 2 is the sum
of two primes (n = p + q).

@epandgareodd;3<p<n/2andn/2<qg<n—3

08 =19+79
° =31+ 67
=37+61
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Booleans
@ One represents primality by booleans.

e 0 significates is prime, 1 significates is compound.

23>0
@25 —1
°357911131517192123252729
o001 o0 01 0 0 1 0 1 1 0
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The space’s copy : 4 letters for 4 possibilities

@ One represents n's decompositions in sums of two odd numbers
by letters.

@ 28=5+423 = prime + prime = a
p P

e 28=9+19 = compound + prime = b
c p

@ 28=3+25 = prime + compound = ¢
P c

e 40=15+25 = compound + compound = d
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40 and 42 words
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Let us observe diagonal words
6:a
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10:;8
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Diagonal words properties

@ Diagonal words have their letters either in A, alphabet or in Ay
alphabet.

@ Indeed, a diagonal codes decompositions that have the same
second sommant and that have as first sommant an odd number
from list of successive odd numbers beginning at 3.

e For instance, aaaba diagonal, that begins at th a first letter of
26's word codes les decompositions
3423,54+23,7+23,9+23,11+4 23 and 13 + 23.
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Projection P
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Example

e Entanglement Y,(n), X,(n), Xp(n)
Y,(34) = #{3+17,3+19,3 + 23,3+ 29,3 + 31}

X,(34) = #{3+31,5+29,11+ 23,17+ 17}
Xp(34) = #{15+ 19}

e Entanglement Y.(n), X.(n), Xy(n)
Y:(34) =#{3+21,3+253+27}

X(34) =#{7+27,134 21}
X4(34) =#{9+25}
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Variables entanglement properties

o Y,(n) = X(n) + Xi(n) 1
. Ye(n) = Xe(n) + Xo(n) 2)
o Vo) + Yeln) = | 752 3)
o Xlm) + Xeln) + Xeln) + Xl = | 72| (@
o Z(n) + Ze(m) = |7 (5)

May 2014 9 /23



Variables entanglement properties

° Xs(n) + Xc(n) = Z,(n) + 02p(n) (6)
with d2,(n) that is equal to 1 if nis a prime double
and that is equal to 0 otherwise.

° Xb(n) + Xa(n) = Zc(n) + G2c—imp(n) (7)
with d2c_imp(n) that is equal to 1 if n is an odd compound number
and that is equal to 0 otherwise.

o Z(n) — Vi) = Ye(n) — Zu() — bua(n)  (8)
with d4x42(n) that is equal to 1 if n is an odd double
and that is equal to 0 otherwise.

° Ze(n) = Ya(n) = Xy(n) = Xa(n) = G2c—imp(n) (9
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Gaps entanglements properties

m(n/2) n/4 —w(n)+ w(n/2)

m(n) = m(n/2) n/4 —[T("/2)
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Variables and gaps entanglement (invariants)

n [ Xa) [ Xom | Xe) | Xa()

999 998 4 206 32 754 37 331 175 708

1 000 000 5 402 31 558 36 135 176 904

9 999 998 28983 | 287 084 | 319529 | 1 864 403

10 000 000 38807 | 277 259 | 309 705 | 1874228

n—72 n—4
|l vatn) ve) | =] || 2 ze(n) | [T ] || 9200 | 52i(n) | Sasaln)
999 998 36 960 213 039 249 999 41 537 208 461 249 998 0 1 1
1 000 000 36 960 213 039 249 999 41 537 208 462 249 999 0 1 0
9 999 998 316 067 | 2183932 | 2499 999 348 511 | 2151 487 | 2499 998 1 0 1
10 000 000 316 066 | 2183 933 | 2499 999 348 512 | 2151 487 | 2499 999 0 1 0
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Bijections
e n=32

Zo=Xo+Xe=5
Ze=Xy+Xa=2

Zat Ze= L”—_A‘J =7

Denise Vella-Chemla

a,c—a

bd—c

Goldbach’s conjecture, 4 letters la

Yo=Xo+ Xy =4
Ye=Xc+Xa=3

YotYe= \_ﬁj =7

[m] = =
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Bijections
o n=234

a,c—+a ‘ a,b—a

5429 3429
% 4J a
7427 3427
g 5
Za=Xot Xe=5 9425 3425 Yo=Xa+Xs=5
d c
Ze=Xp+ Xg=2 Yo=Xe+Xy=3
11423 3423
e _2
zn+Z¢:|." J:’? 13421 3421 YG+YFZLLJ:B
1 ) : 1
15419 3419
b a

L= 17 3+17
-

Xo=4
X, =1
X.=2
Rp=i

[m] = =
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Bijections : double counting visualization

e n=98

Za=14

f 3+3 3+5 3+7 3+11

| 3+13 3+17 3+19 3+23
3+20 3431 3437
3441 3+43 3447

349 3+156 3+21 3425
3+27 3433 3+35 3+39
3445

Ze=9
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23475
29+ 69
41 + 57
43 + 55
47+51

[m]

3453 3+59 3+61

3467 3+71 3+73
3+79 3+83 3+89

3+49 3+51 3455 3457

3+63 3+65 3+69 3475 |

3477 3+81 3485 3+ 87 |
3+91 3+93 3+95

Ye=15

5 =
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Bijections

n =100

3+3 345 347 3+11

3413 3417 3419 3423
3429 3+31 3+37
3441 3+43 3+47

—

double counting visualization

Ya =10

3+53 3459 3+61

3+67 3471 3+73
3+79 3+83 3+89 3+97

3+9 3+15 3+21 3+25
3+27 3+33 3+35 3+39

"
‘| 3+51 3+55 3+57 |
| 3463 3465 3469 3+75 |
3445 3449 _ ‘ 3477 3481 3+85 3+87 |
N — 3401 3+93 3495 /
Ze=10 1
| ¥Yec=14
Denise Vell

o
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Laisant's strips

@ Charles-Ange Laisant : Sur un procédé expérimental de
vérification de la conjecture de Goldbach, Bulletin de la SMF,
25, 1897.

e "“This famous empirical theorem : every even number is the sum
of two primes, whose demonstration seems to overpass actual
possibilities, has generated a certain amount of works and
contestations. Lionnet tried to establish the proposition should
probably be false. M. Georg Cantor verified it numerically until
1000, giving for each even number all decompositions in two
primes, and he noticed that this decompositions number is
always growing in average, even if it presents big irregularities.”
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Laisant's strips

@ ‘“Let us show a process that would permit to make without
computing the experimental verification we mentioned, and to
have, for each even number, only inspecting a figure, all the
decompositions. Let us suppose that on a strip constituted by
pasted squares, representing odd successive numbers, we had
constructed the Erathosthene’s sieve, shading compound
numbers, until any limit 2n.”

1357 1113 1719 23 29 31
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Laisant's strips

e “If we constructed two similar strips, and if we put the second
one behind the first one returning it and making correspond 1
cell with 2n cell, it is evident that if Goldbach theorem was true
for 2n, there would be somewhere two white cells corresponding
to each other ; and all the couples of white cells will give diverse
decompositions. We will even have them reading only the half of
the figure, because of the symmetry around the middle. In this
way, verification concerning 28 even number will give figure
above and will show that we have 28 =5+ 23 =11 + 17.”

o “We understand that, strips being constructed in advance, a
single shift permits to pass from one number to another,
verifications are very rapid.”

1 357 11 13 17 19 23
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Summary

e X;:p+p

e Xp:c+p

e X.:p+c

@ Xy:c+c

e Z,:3+p, (

o Z.:3+c, (

o Y,:3+p, (p=n/2)
o Y.:3+c¢, (

o {3+pt Ya=Xo+Xp {pt+ptU{c+p}  (pi,pj Pk = n/2)
o 3+ca} Ye=X+Xyg {p+ctU{c+c} (¢ ¢,k =>n/2)
o {3+p} Zi=Xo+Xe {pi+ptu{pi+c}  (pi,pj. P < n/2)
o 3+ca} Z=Xe+Xqg {c+p}U{c+c} (¢, ¢,k <n/2)
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Summary

_9
on+n:&+&+&+&zv4j

n—”

¢4+L:L4

n—2J
4

.V;”:4+L:n+n:L

0o L. — Yo~ Xy— X,

by definition because Z. — Y, corresponds to
{c+pt{c+ PN {c+ptu{p+nr}
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Conclusion

@ We used a 4 letters language to represent n decompositions as
two odd numbers sums.

@ We use a lexical theory of numbers, according to which numbers
are words.

@ We have always to well observe letters order in words.
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