
> > 

(13)(13)

(2)(2)

> > 

> > 

(10)(10)

(12)(12)

> > 

> > 
(8)(8)

> > 

(1)(1)
> > 

(14)(14)

(7)(7)

(11)(11)

(9)(9)

> > 
(3)(3)

> > 

(5)(5)

(4)(4)

> > 

> > 

> > 

(6)(6)

> > 

> > 

restart; with(numtheory);

numtheory[index](3,2,11); # discrete log of 2 with prim root 2 
modulo 11

8
2 &^ 8 mod 11; # check answer

3
numtheory[primroot](11); # get first primitive root mod 11

2
# check that it is prim root
for i from 1 to 10 do i, 2&^ i mod 11; od;

2*2&^7 mod 11; # sol to 2 * x^7 equiv 3 (mod 11)
3

# five 5-th roots of 10 modulo 11
for i from 1 to 9 by 2 do 2 &^ i mod 11, (2 &^ i) &^ 5 mod 11; 
od;

g13 := numtheory[primroot](13);

a := 2 &^ 9 mod 13;

numtheory[index](a,g13,13);
9

2 &^ 9 mod 13;
5

b1:= 8; b1 &^ 3 mod 13; # first 3-rd root of 5

5
b2:=2 &^ 7 mod 13; # second 3-rd root of 5

b2 &^ 3 mod 13;



(17)(17)
> > 

(15)(15)

(18)(18)

(16)(16)
> > 

> > 

> > 

(14)(14)

(20)(20)

(19)(19)

> > 

> > 

5
b3:=2 &^ 11 mod 13; # third 3-rd root of 5

b3 &^ 3 mod 13;
5

10 &^ 5 mod 11; # another 5-th root of 10 modulo 11
10

# the 5 5-th roots of 10 modulo 11
for i from 1 to 10 by 2 do # all odd indices
   2 &^ i mod 11,(2 &^ i) &^ 5 mod 11; od;

# the 8 8-th roots of 16 modulo 17
for i from 1 to 16 do i,i &^ 8 mod 17; od;

# all 11 quartic residues modulo 23
# (all residues with even index)
for i from 1 to 22 do i,i &^ 4 mod 23; od;



(21)(21)
> > 

(20)(20)
> > 

> > 

> > 

(23)(23)

> > 
(24)(24)

(22)(22)

> > 

(25)(25)

(14)(14)

p := 23;

a := 6; a &^ 11 mod 23; # Legendre symbol of 6 modulo 23

1
b := 6 &^ ((23+1)/4) mod 23; # squareroot of 6

b^2 mod 23;
6

`?`
`?`


