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Mysteries of prime numbers and Magic matrices

Summary: this document explores the relationships between prime numbers
and magic matrices, to establish mathematical conjectures.

Introduction

o The document presents a system of equalities implicating natural
integers and prime numbers.

« Two cases are considered: one with natural integers and the other with
prim numbers.

First case

o Asystem of equalities is established with natural integers n, a, b, k
« Operations on the elements of the matrix reveal multiple relationships

Secund case

o The matrices are formed with prime numbers n, b, k and a natural
integer a.
o Conjecture 1:if netb are prime numbers, then k is also prime number.

Examples

« Several examples illustrate conjectures with triples of prime numbers.
o The results show interesting relationships between the numbers.
Conjectures

o Conjecture 2 : each prime number k can be expressed as the sum of the
squares of natural integers.

o Conjecture 3 : the sum of the squares of n, b, k is always a multiple of 3.

o Conjecture 4 : the sum of the triples of prime numbers is equal to the
sum of four squares.

Conclusion

o The document is a preliminary study on magic matrices and prime
numbers, encouraging young researchers to deepen these ideas.



(I) : Introduction: we consider a system of two equals, whose terms verify

certain mathematical relations. The following two cases are considered.

By performing certain operations on the elements of the matrice, we always
find that the result obtained, is a multiple of one, or two elements of the
matrice.

1) First case: n; a; b; k natural integers
2) Second case n; b; k prime numbers; a, natural Integer.
1-1) First case

We consider the following system of equalities:

2
=k
n-+a n,a b,k Natural integers........ (A)
(-1 +b =k
S n a Kk )
The matrices is: n; a; b; k natural integers
n-1 b k

1-2): We note the following equalities:

nb+(n-Ya=(2n-1(n+a)
na+(n-Yb=(2n-1)(n+a-1)
n(n-1)+ab=(n+a)(2n-1)
n’b—(n-1)%a=(2n-1k
2n—-1=b-a

Example 1:

197 +47 = 408
182 +84 =408

19*84 +18*47 = 66*37 —» 37 =19+18

19%47 +18*84 = 65*37 — 65=47 +18 =84 19
19*18+ 47*84 = 65*66

192 *84 182 * 47 = 408*37

19+18=84—47



Examples 2:

10° +7 =107
9* +26 =107

10*26+9*7=17*19 ->19=10+9 -»17=10+7
10*7+9*26=16*19 ->16=9+7

10*9+7*26 =16*17

10°*26—9°*7 =19*107

10+9=26-7

Example 3:

11° +6 =127
10° +27 =127

11*27+10*6=21*17 - 21=10+11=27-6 —>17=11+6=27-10
11*6+10*27=16*21—>16=10+6

11*10+6*27 =16*17

11°*27-10°*7 = 21*127

10+11=27-6

(I1) : Prime numbers and magic matrice:

2-1) second case:

. n a k .
Any matrices of the form: ‘n 1 b K n; b; k prime numbers, a, natural
integer.
n+a=Kk ) .
With the same conditions as 1;2)
(-1 +b =k

2-2) Conjecture 1: if (n) and (b) are prime numbers, then (k) is a prime number
Example of elements of matrices illustrating this conjecture

24—
1- 72+4_53 7;17;53  prime numbers
6°+17 =53
2 _
2- 112+10_131 11; 31; 131 prime numbers
10°+31=131



11-

12-

13-

14-

13% +4=173
12 +29=173
17 +4=293
16° +37 =293

19° +6 =367
18° +43 =367

23° +28="557
22% +73="557

29° +16 =857
28° +73=857

31° +6 =967
30% +67 =967

37% +54=1423

36% +127 =1423

41* +16 =1697
40% +97 =1697

43’ +4=1853
42% +97 =1853

477 +4=2213
46% +97 = 2213

53° +34 = 2843

52% +139 = 2843

59% +10=3491

582 +127 =3491

13; 29; 173 prime numbers

17;37; 293 prime numbers

19; 43; 367 prime numbers

23; 73; 557 prime numbers

29; 73; 857 prime numbers

31;67;967 prime numbers

37;127; 1423 prime numbers

41;97;1697 prime numbers

43;97;1853 prime numbers

47;97;2213 prime numbers

53;139;2843 prime numbers

59;127;3491 prime numbers



15-

16-

17-

18-

19-

20-

21-

22-

23-

24-

25-

26-

27-

2 —
61" +6=3727 61;127;3727  prime numbers
60% +127 =3727
67° +4=4493
66° +137 = 4493
79° +6 = 6247
782 +163=6247
892 +16 = 7937
882 +193=7937

67;137; 4493 prime numbers

79;163;6247 prime numbers

89; 193; 7937 prime numbers

2 —
97° +4=9413 97;197;9413 prime numbers
967 +197 = 9413
2 —
101* +10 =10211 101;211;10211  prime numbers
100 +211=10211
2 —
103° +18=10627 103;223:10627 prime numbers
102% +223=10627
2 —
1072 +70=11519 107;283;11519 prime numbers
106° +283=11519
2 —
109% +6 =11887 109;223;11887  prime numbers
108 +223=11887
2 —
113% +52=12821 113;277;12821 prime numbers
112% +277 =12821
2 —
131" +22=17183 131;283:17183 prime numbers
130 +283=17183
5572 +174 = 310423
556° +1297 = 310423

557;1297; 310423 prime numbers

8572 +28 = 734477
8567 +1741= 734477

857;1741;734477 prime numbers



2 —
2g. 1423 +124=2025053 4/53.9969,2025053  prime numbers

1422% + 2969 = 2025053

Note 1: | will discuss this work in the next article. The sum of two or
more prime numbers is always equal to 17k+19p

3491+1853=5344=311*17+3*19
3491+ 2213=5704 =321*17+13*19
4493+1423=5916=310*17+34*19
11887 +10627 = 22514 =1321*17 +3*19
6247 +967 =7214 =421*17+3*19

7937 +293=8230=464*17+18*19
2843+4493=7336=417*17+13*19

53+131=184=3*17+7%*19
131+173=304=0*17+16*19
173+293 =466 =14*17+12*19
293+367 =660 =31*17+7*19
367+557=924=32*17+20*19
557 +857 =1414=72*17+10*19

53+293=346=17*17+3*19
131+367 =498=17*17+11*19
173+1697 =187/0=72*17+34*19
293+857 =1150=52*17+14*19
293+1423=1716=92*17+8*19
367 +1853=2220=125*17+5*19

53+131+173=357=21*17+0%*19
131+173+293=597 =34*17+1*19
293+367+557 =1217=47*17+22*19
367+557+857=1781=88*17+15*19
53+173+367=593=17*17+16*19
13143674557 =1055=52*17+9*19
131+857+1423=2411=134*17+7*19
173+367 +1697 = 2237 =126*17+5*19
53*2+131=237=5*17+8*19
173*2+131=477=18*17+9*16
131*2+53=315=4*17+13*19
293*2+53=639=32*17+5*19



53*3+131=290=7*17+9*19
53*4+131=343=9*17+10*19
53*4+173=385=7*17+14*19
53*7+131=502 =15*17+13*19
53*11+293=876=37*17+13*19
53*20+131=1191=60*17+9*19
131*2+293=555=17*17+14*19
131*4+343=51*17+0*19
293*3+53*%4=1091=53*17+10*19
293*5+131*2=1727 =61*17+10*19
53*5+131*2+293*3=1406=76*17 +6*19
53*5+131*%4+293*3+342*2 =2354 =134*17+4*19
53*4+131*3+173=778=10*17+32*19

(IIT) Note 2: A notable property, is that the prime number K, is the sum of
the squares of the term u,u,v,w

2.2) Conjecture 2: Vk (k prime number)
k=u?+u’+v+W =2u” +v> +W? ; u,v,w ; Natural integers.

2.3) Example of prime numbers illustrating this conjecture.
2843 =27% +27° +37% + 4*
3491=33* +33? +32* +17°
3727 =35° +35% +34% +11°
4493 = 36° +36° +35° + 26°
6247 =37% +37% +55% + 22°
7937 =42° +42° +53° +40°
0413 = 48% + 48 +62° + 317
10211 =49% +49° +72° +15°
10627 =53% +53° +65* + 287
11519 =57% +57% + 70 +11°
11887 =597 +59% + 70? + 5
12821 =68 + 68> +57% +18°
17183=73* +73* +78% + 21*

53=2°+2°+6°+3°
131=3+3 +8° + 72
173=6°+6"+10>+1°
203=12°+12° +2*+1°
367 =13 +13% +5% + 22
557 =16° +16% +6° +3°
857 =12% +12% + 20? +13?
967 =13? +13% 4+ 25% + 2°
1423 =177 +17% +29% + 2°
1697 =18% +18% + 322 +5°
1853 = 20 + 20° + 27% +18°
2213 = 24% + 24% + 31% +10?



vk (ki ;k, ; prime numbers)
k +k, =u?+U®+U® +Vv* +W =3u® +v> +W* ; U,v,w ; Natural integers.

2.4) Example of prime numbers illustrating this conjecture

53+131=187 =3*3* +6° +11°
53+173=226=3*4" +3* +13
131+173=304=3*2%*+6" +16°
53+293 =346 =3*4* + 3" +17?
131+1853=1984 = 3*9” +29* + 30°
131+2843 = 2974 =3*6" + 29% + 45°
173+2843=3016 =3*8* +18° +50°

vk (ky ;ka, ks ; prime numbers)
k, +k, +k, =U? +U® +U? +U? +V2 +W* =4u® +v? +W* ; U,V,W ; Natural integers.

2.5) Example of prime numbers illustrating this conjecture

53+131+367 =551=4*3% +17% +15° +1?
53+131+293 =477 =4%*2%* +21° + 4° 4. 2°
53+293+367=713=4*4*+24" +8*+3°
1314 293+367 =791=4*5% + 23% +9? + 9?
791=4*5" + 21> +15° +5° =4*5% +16° + 6% +1°
53+304+346=703=4*5% +23% + 7% +5°

vk (ky ;ka, ks ;ks; prime numbers)
k, +k, +K, +k, =u® +U? +U® +U* +U® +V* +W* =5u” +Vv> +w* ; U,v,W ; Natural integers.

2.6) Example of prime numbers illustrating this conjecture

53+131+293+367 =844 =5%22 + 282 + 62 +2%2 =5*2% + 26% +12° + 22 =

5%3% + 232 +152 4+ 6% +32 =5%4% + 25 +11° + 3% + 3% =

5*52 4+ 232 +122 +6% + 3% +12 =5%6° +24° +8% + 42 + 22 + 2°....etC

53+131+293+367 +557 =1401=6*52 +352 +5% +12 =6*52 +332 +122 +3% +32 =
6*52 +322 +132 + 72 +3* =6*52 + 312 +16% + 52 + 32 =6*5% +30% +172 + 72 + 3% + 2% .etC

2*53+3*131+4*293=1671=7*5>+36° +10° +10? = 7*52 +36° +12% + 6 + 4% + 2°



(IV) A notable property is that the sum of the squares of the termn, b, k,
is always a multiple of 3.

Mathematical relations between the elements n, b, k of the matrice.
Conjecture 3: The sum of the squares of the numbers n, b, k is always a
multiple of the number three: n® +b*+k*=31
(IvV), Examples of triples of prime numbers high to the power of 2?
illustrating this conjecture:

1- 77 4+17% +53° =3147 =3*1049
2- 117 + 317 +131* =18243=3**2027
3- 13 +29* +173* =30939 = 3*10313
4- 17° +37% +293* =87507 =3**7*463
5- 19° +43* +367> =136899 = 3* *7*41*53
6- 232 +73%+557% =316107 =3?*11*31*103
7- 29% + 73 +857% =740619 = 3* *11*7481
8- 31% +67% +967* =940539 = 3*23*43*317

etc

(IV),: Generalization: YneN:n’" +b*" +k*" =34

(IV), :Note: A notable property, is that the sum of prime numbers, n, b,
K, is the sum of the squares of the term «,«, 5,6

Conjecture 4: The sum of the doublet of prime numbers k; , k, comes in
the forme: k +k, =a’+p°

53+131=12% + 62 + 22
53+131=11% +15% =12% +112 + 9?

10



Conjecture 5: The sum of the triples of prime numbers comes in the
forme:

n+b+k=a’+ao’+ [ +6> >a, B0 , Natural integers

Examples on the sum of triples of prime numbers, which is equal to the
sum of 4 squares.

T4+17+53=TT7=5"+52 + 4% 412 .o ()]
11+31+131=173=82 48"+ 6"+ 3 ...oerereerreereereeererrerean, (2)
13+29+173=215=7*+7*+9* + 6% oerveercerrrereerrreerrers (3)
174+37+293=347=9"+9° +13 + 4% ..o (4
19+43+367 =429 =14% +14° + 6 + L., (5)
23+73+557 =653 =14 +14* +15% +6%....c.cevrrercrrrerrrnnns (6)
294734857 =959=15° 415" +22% + 5% ...ooooveerrrerrerene @)
31467+ 967 =1065 = 202 + 20 +12% +12%orosoocorrereer ©)
374127 +1423=1587 =25+ 25" +16° + Q%..c.oocoererrrrrne, 9)
41+97+1697 =1835=27 +27° +19° + 4°....coovvcrreernn. 10)
43+97+1853=1993=28% +282 +20° +5.....c0ceerrrrrrrrrnn. 11
47 +97+2213=2357 =30* +30° +19° +14°......c.everrrrrne.e. (12)
534139+ 2843 =3035 = 33 +332 4 29% 1 4. (13)
59+127 +3491=3677 = 40> + 40 + 21° +6°....cooerverererrnne, (14)
614127 +3727 =3915=397 +39° + 27° +12%.....cocvvverrrenn. (15)
67 +131+4493=4691=39° 439 +40° + 7°...o.ooevrererrrrnre, (26)
79+163+6243=6485=48" +48° + 41% +14°......ccovvvvernnn. @7
89+193+7937 =8219=53? +53* +45° + 24 ......cocecevvrunae. 18)
97 +197 +9413=9647 =39° +39% + 772+ 26°....ocvvvverreerenn 19
101+ 211+10211=10523 = 45 + 45% + 68° + 43°............c........ (20)
103+ 223+10627 =10953 = 44% + 44% + 84 +5°.........ooeveennn, (21

107 +283+11519 =11909 = 60° + 60° + 65 + 22°

Conclusion: The document is a preliminary study on magic matrices and prime
numbers. With hope, that young researchers will deepen these ideas, to
develop mathematical theories.
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