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Choose strong prime p; p=2q+1, q is prime.1.

>> genstrongprime(20)
>> genstrongprime(20)
ans = 759719
>> p=ans

>> daug_lent(17)
ans =

    1    2    3    4    5    6    7    8    9   10   11   12   13   14   15   16
    2    4    6    8   10   12   14   16    1    3    5    7    9   11   13   15
    3    6    9   12   15    1    4    7   10   13   16    2    5    8   11   14
    4    8   12   16    3    7   11   15    2    6   10   14    1    5    9   13
    5   10   15    3    8   13    1    6   11   16    4    9   14    2    7   12
    6   12    1    7   13    2    8   14    3    9   15    4   10   16    5   11
    7   14    4   11    1    8   15    5   12    2    9   16    6   13    3   10
    8   16    7   15    6   14    5   13    4   12    3   11    2   10    1    9
    9    1   10    2   11    3   12    4   13    5   14    6   15    7   16    8
   10    3   13    6   16    9    2   12    5   15    8    1   11    4   14    7
   11    5   16   10    4   15    9    3   14    8    2   13    7    1   12    6
   12    7    2   14    9    4   16   11    6    1   13    8    3   15   10    5
   13    9    5    1   14   10    6    2   15   11    7    3   16   12    8    4
   14   11    8    5    2   16   13   10    7    4    1   15   12    9    6    3
   15   13   11    9    7    5    3    1   16   14   12   10    8    6    4    2
   16   15   14   13   12   11   10    9    8    7    6    5    4    3    2    1

>> mod_exp(123456789,111511,999)
ans = 702
>> genprime(28)
ans = 262422229
>> p=ans
p = 262422229
>> isprime(p)
ans =  1
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>> genstrongprime(20)
>> genstrongprime(20)
ans = 759719
>> p=ans
p = 759719
>>

Verification of p
>> q=(p-1)/2
q = 379859

>> isprime(q)
ans =  1
>> factor(q)
ans =  379859
>> Outcome p is strong prime
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Find generator in Zp
*={1,2,…,p-1}, when p is strong prime p=2q+12.

2.1. Find q=(p-1)/2  =  379859

2.2. Choose 1<g<p-1;   For examle g=3
2.3. IF gq mod p NE 1 AND g2 mod p NE 1, THEN g is a generator, ELSE repeat 2.2   -->  The modular 

    1    2    3    4    5    6    7    8    9   10
    2    4    6    8   10    1    3    5    7    9
    3    6    9    1    4    7   10    2    5    8
    4    8    1    5    9    2    6   10    3    7
    5   10    4    9    3    8    2    7    1    6
    6    1    7    2    8    3    9    4   10    5
    7    3   10    6    2    9    5    1    8    4
    8    5    2   10    7    4    1    9    6    3
    9    7    5    3    1   10    8    6    4    2
   10    9    8    7    6    5    4    3    2    1

   1   2   3   4   5   6   7   8   9  10
   2   4   8   5  10   9   7   3   6   1
   3   9   5   4   1   3   9   5   4   1
   4   5   9   3   1   4   5   9   3   1
   5   3   4   9   1   5   3   4   9   1
   6   3   7   9  10   5   8   4   2   1
   7   5   2   3  10   4   6   9   8   1
   8   9   6   4  10   3   2   5   7   1
   9   4   3   5   1   9   4   3   5   1
  10   1  10   1  10   1  10   1  10   1
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>> vec=[2 8 5]
vec =
   2   8   5

>> vec=[2,8,5]
vec =
   2   8   5

2.3. IF gq mod p NE 1 AND g2 mod p NE 1, THEN g is a generator, ELSE repeat 2.2   -->  The modular 
exponent function is required mod_exp(a,n,p)

>> genstrongprime(20)
ans = 837107
>> p=ans
p = 837107
>> q=(p-1)/2
q = 418553
>> mod_exp(3,q,p)
ans = 1
>> mod_exp(4,q,p)
ans = 1
>> mod_exp(54,q,p)
ans = 837106
>>
>> mod_exp(54,2,p)
ans = 2916
>>
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>> vec=[2,8,5]
vec =
   2   8   5

>> mod_exp_v(vec)
2

   2   8   5
The value of vec(2)is:
8

Value of vec(2)is: 8
vec(2)is:
8

vec(2):
8

ans = 1
>>

function r = mod_exp_v(vec)
% skaiciuoja r=g^n mod p
    r = uint64(1);
    disp(vec(1));
    disp(vec);
    disp ("The value of vec(2)is: "), disp(vec(2))
    disp (['Value of vec(2)is: ' num2str(vec(2))])
    disp ('vec(2)is: '); disp(vec(2))
    disp ('vec(2): '); disp(vec(2))
    g = vec(1);
    n = vec(2);
    p = vec(3);
    g = uint64(g);
    n = uint64(n);
    p = uint64(p);
    while n > 0
        if mod(n, 2) ~= 0
            r = mod(r * g, p);
        end
        n = bitshift(n, -1); 
% Apvalinimas zemyn (matlab'o funkcija) >>  floor(4.99) = 4. 
        g = mod(g * g, p);
    end

>> iv=[1,1,1,0]
iv =

   1   1   1   0

>> lsm_iv(iv)
   1   1   1   0
A =

   7  -2
  -2  -2
  -5   4

proj =

  -5.33333
   0.66667
   4.66667

>>
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