











UNSOLVED PROBLEM: 102

Numerical carpet:

has the general form

1
lal
labal
labcbal
labcdcbal
labcdedcbal
labcdefedcbal
..labcdefgfedcbal...
labcdefedcbhal
labcdedcbal
labcdcbal
labcbal
labal
lal
1

On the border of level O,
they form a rhomb.

Next, on the border of level 1, the elements are equal
where "a" is the sum of all elements of the previous
the "a"s form a rhomb too inside the previous one.

Next again, on the border of level 2, the elements are
where "b" is the sum of all elements of the previous
the "b"s form a rhomb too inside the previous one.

And so on...

The numerical carpet is symmetric and esthetic, in its

all carpet numbers (the core).
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the elements are equal to "1";

to "a"’

border;

egqual to "b",

border;
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Look at a few terms of the Numerical Carpet:
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1 12 1
1 12 108 12 1
1 12 108 540 108 12 1
1 12 108 12 1
1 12 1
1

1
1 16 1
1 le 208 16 1
1 16 208 1872 208 16 1
1 16 208 1872 9360 1872 208 16 1
1 16 208 1872 208 16 1
1 16 208 16 1

1 16 1
1
1
1 20 1
1 20 340 20 1

1 20 340 4420 340 20 1
1 20 340 4420 39780 4420 340 20 1
1 20 340 4420 39780 198900 39780 4420 340 20 1
1 20 340 4420 39780 4420 340 20 1
1 20 340 4420 340 20 1
1 20 340 20 1
1 20 1
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Or, under other form:

1 -
1 4

1 8 40

1 12 108 504

1 16 208 1872 9360

1 20 340 4420 39780 198900

1 24 504 8568 111384 1002456 5012280

1 28 700 14700 249900 3248700 29238300 146191500

1 32 928 23200 487200 8282400 107671200 969040800 4845204000

General Formula:
k

C(n,k) = 4n]| | (4n-4i+1) for 1 <= k <= n,
i=1

and C(n,0) = 1.

Study this multi-sequence.

References:

Arizona State University, Hayden Library, "The Florentin
Smarandache papers' special collection, Tempe, AZ 85287-
1006, USA.

Student Conference, University of Craiova, Department of
Mathematics, April 1979, '"Some problems in number
theory" by Florentin Smarandache.

Fl. Smarandache, "Collected Papers" (Vol. 1), Ed. Tempus,

Bucharest, 1994 (to appear);
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UNSOLVED PROBLEM: 103

Table:
6,10,14,18,26,30,38,42,42,54,62,74,74,90, ...
(t(n) is the largest even number such that any other even number

not exceeding it is the sum of two of the first n odd primes.)

It helps to better understand Goldbach’s conjecture:
- if t(n) is unlimited, then the conjecture is true;

- if t(n) is constant after a certain rank, then the

conjecture is false.

Also, the table gives how many times an even number is
written as a sum of two odd primes, and in what combinations.

Of course, t(n) <= 2p , where p is the n-th odd prime,
n n



Here is the table:

3 6 8 10 14 16 20 22 26 32 34 40 44 46 50
5 10 12 16 18 22 24 28 34 36 42 46 48 52
7 14 18 20 24 26 30 36 38 44 48 50 54
11 22 24 28 30 34 40 42 48 52 54 58
13 26 30 32 36 42 44 50 54 56 60
17 34 36 40 46 48 54 58 60 64
19 38 42 48 50 56 60 62 66

29 58 60 66 70 72 76
31 62 68 72 74 78
37 74 78 80 84
41 82 84 88
43 86 90
47 94

Study this table and table sequence.
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UNSOLVED PROBLEM: 104

Second table:
9,15,21,29,39,47,57,65,71,93,99,115,129,137,...
(v(n) is the largest odd number such that any odd number >= 9 not

exceeding it is the sum of three of the first n odd primes.)

It helps to better understand Goldbach’s conjecture for
three primes:

- if v(n) is unlimited, then the conjecture is true;

- if v(n) is constant after a certain rank, then the
conjecture is false.

(Vinogradov proved in 1937 that any odd number greater than
37(3715) satisfies this conjecture.

But what about values less than 37(3715) ?)

Also, the table gives you in how many different combinations
an odd number is written as a sum of three odd primes, and

in what combinations.

Of course, v(n) <= 3p , where p is the n-th odd prime, n =1
n n
2, 3, ... . It is also generalized for the sum of m primes,

4

and how many times a number is written as a sum of m primes

{m > 2).
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This is a 3-dimensional 14x14x14 table, that we can expose

only as 14 planar 14x14 tables (using the previous table):

b3

I+

| ' 3 5 7 11 13 17 19 23 29 31 37 41 43 47
3 9 11 13 17 19 23 25 29 35 37 43 47 49 53
5 13 15 19 21 25 27 31 37 39 45 49 51 55
7 17 21 23 27 29 33 39 41 47 51 53 57
11 25 27 31 33 37 43 45 51 55 57 61
13 29 33 35 39 45 47 53 57 59 63
17 37 39 43 49 51 57 61 63 67
19 41 45 51 53 59 63 65 69

29 61 63 69 73 75 79
31 65 71 75 77 81
37 77 81 83 87
41 85 87 91
43 89 93
47 87
IS !
I+
| 3 5 7 11 13 17 19 23 29 31 37 41 43 47
3 |11 13 15 19 21 25 27 31 37 39 45 49 51 55
5 | 1517 21 23 27 29 33 39 41 47 51 53 57
7 | 19 23 25 29 31 35 41 43 49 53 55 59
11 | 27 29 33 35 39 45 47 53 57 59 63
13 | 31 35 37 41 47 49 55 59 61 65
17 | 39 41 45 51 53 59 63 65 69
19 | 43 47 53 55 61 65 67 71
23 | 51 57 59 65 69 71 75
29 | 63 65 71 75 77 81
31 | 67 73 77 79 83
37 | 79 83 85 89
41 | 87 89 93
43 | 91 95
47 | 99

............................................



89 91 95
93 97
101

.............................................

17 19 21 25 27 31 33 37 43 45 51 55 57 61
21 23 27 29 33 35 39 45 47 53 57 59 63
25 29 31 35 37 41 47 49 55 59 61 65
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19 21 23 27 29 33 35 39 45 47 53 57 59 63
23 25 29 31 35 37 41 47 49 55 59 61 65
27 31 33 37 39 43 49 51 57 61 63 67

v
oy
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wn
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w
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Yol
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w
~J
w
~J
O

.............................................

.............................................
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25 27 29
29 31
33

...............................................

29 31 33
33 35
37

...............................................

37 41
59 63
61 65
63 67
67 71
69 73
73 77
75 79
79 83
85 89
87 91
93 97

101
37 41
63 67
65 69
67 71
71 75
73 77
77 81
79 83
83 87
89 93
91 95
97 101

105

97
103
107
109

104



35 37 39 43 45 49 51 55 61 63 69 73 75 79
39 41 45 47 51 53 57 63 65 71 75 77 81
43 47 49 53 55 59 65 67 73 77 79 83

(o))
~J
~J
H
~3
~J
3
O
(o 0]
wn
[0 0]
O
(Vo)
._J
\O
(8]

................................................
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................................................

99 101 107 111 113 117
103 109 113 115 119
115 119 121 125

123 125 129

127 131
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43 | /
+
| 3 5 7 11 13 17 19 23 29 31 37 41 43 47
3 149 51 53 57 59 63 65 69 75 77 83 87 89 93
5 53 55 59 61 65 67 71 77 79 85 89 91 95
7 57 61 63 67 69 73 79 81 87 91 93 97
11 65 67 71 73 77 83 85 91 95 97 101
13 69 73 75 79 85 87 93 97 99 103
17 77 79 83 89 91 97 101 103 107

23 89 95 97 103 107 109 113
29 101 103 109 113 115 119
31 105 111 115 117 121
37 117 121 123 127
41 125 127 131
43 129 133
47 137
47 I
+ |
| 3 5 7 11 13 17 19 23 29 31 37 41 43 47
3 |53 55 57 61 63 67 69 73 79 81 87 91 93 97

5 57 59 63 65 69 71 75 81 83 89 93 95 99
7 61 65 67 71 73 77 83 85 91 95 97 101
11 69 71 75 77 81 87 839 95 99 101 105
13 73 77 79 83 89 91 97 101 103 107
17 81 83 87 93 95 101 105 107 111
19 85 89 95 97 103 107 109 113

I
I
I
I
I
I
23 | 93 99 101 107 111 113 117
I
I
I
I
I
I

29 105 107 113 117 119 123
31 109 115 119 121 125
37 121 125 127 131
41 129 131 135
43 133 137
47 141
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UNSOLVED PROBLEM: 105

Second table sequence:
0,0,0,0,1,2,4,4,6,7,9,10,11,15,17,16,19,19,23,25,26,26,28,
33,32,35,43,39,40,43,43, ...

(a(2k+1) represents the number of different combinations

such that 2k+1 is written as a sum of three odd primes.)

This sequence is deduced from the second table.

Study the second table and the second table sequence.

References:

Florentin Smarandache, "Problems with and without ... problems!",
Ed. Somipress, Fes, Morocco, 1983;

Arizona State University, Hayden Library, "The Florentin
Smarandache papers" special collection, Tempe, AZ 85287-

1006, USA.
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easy easy problems

but

16.0

14.0 - F
12.0 A

10.0 -

8.0 1

6.0 -

4.0 A

2.0 A1

-o L 2 T L L R AL L D S S B 4
00 S 10 13 20 2550 S5 60 65 70 7S 80 83 %0 95 100

stiil still unsolved!
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