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Abstract: Conjectured polynomial time primality tests for numbers of special forms similar to
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1 Introduction

In number theory the Riesel primality test [1], is the fastest deterministic primality test for num-
bers of the form k - 2" — 1 with k£ odd and £ < 2". The test was developed by Hans Riesel and it
is based on Lucas-Lehmer test [2]. In this note I present polynomial time primality tests that are
similar to the Riesel primality test.

2 Main result

Definition 2.1. Let P,,(z) =27 - ((m — Va2 — 4)m + (z + Va2 — 4)m> , where m and x are
positive integers.

Conjecture 2.1. Let N = k - 2" — 1 such thatn > 2, 3 | k, k < 2" and

(mod 10) with n = 2,3 (mod 4)
(mod 10) with n = 0,3 (mod 4)
(mod 10) withn = 1,2 (mod 4)
(mod 10) withn = 0,1 (mod 4)
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Let S; = Py(S;_1) with Sy = Py(3), then
N is prime iff S,,_2 =0 (mod N)

Conjecture 2.2. Let N = k- 2" — 1 such thatn > 2, 3 | k, k < 2" and

(mod 42) with n = 0,2 (mod 3)

(mod 42) withn =0 (mod 3)
(mod 42) withn =1 (mod 3)
(mod 42) withn = 1,2 (mod 3)
(mod 42) withn = 0,1 (mod 3)
(mod 42) withn =2 (mod 3)

Let S; = Py(S;_1) with Sy = Py(5), then
N is prime iff S;,_2 = 0 (mod N)

Conjecture 2.3. Let N = k- 2" 4+ 1 such thatn > 2, k < 2" and

(k=5,19 (mod 42) withn =0 (mod 3)

k =13,41 (mod 42) withn =1 (mod 3)
k=17,31 (mod 42) with n =2 (mod 3)
k= 23,37 (mod 42) withn = 0,1 (mod 3)
k=11,25 (mod 42) withn = 0,2 (mod 3)

Lk =1,29 (mod 42) withn = 1,2 (mod 3)

Let S,L = P2<SZ 1) with S() (5) then
N is prime iff S;,_2 = 0 (mod N)

Conjecture 2.4. Let N = k - 2" + 1 such that n > 2, k < 2" and

(mod 6) and k = 1,7 (mod 10) withn =0 (mod 4)
(mod 6) and k = 1,3 (mod 10) withn =1 (mod 4)
(mod 6) and k = 3,9 (mod 10) withn =2 (mod 4)
(mod 6) and k = 7,9 (mod 10) withn =3 (mod 4)

Let S; = Py(S;_1) with Sy = P(8), then
N is prime iff S,,— = 0 (mod N)

Conjecture 2.5. Let F' = 2" + 1 such that n > 2. Let S; = Py(S;_1) with Sy = 8, then

F is prime iff Sgn-1_1 =0 (mod F)

Conjecture 2.6. Let N = k - 2" — 3 such thatn > 3, k is odd k < 2".

Let S; = Py(S;_1) with Sy = Py (6), then
N is prime iff S,,_1 = —P;(6) (mod N)
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Conjecture 2.7. Let N = k - 2" + 3 such thatn > 4, k is odd k < 2".

Let Sl = PQ(Si_l) with SO = Pk(6>, then
N is prime iff S,,_1 = —P(6) (mod N)

Conjecture 2.8. Let N = k - 2" — 5 such thatn > 4, k is odd k < 2".

Let S; = PQ(SZ‘_l) with So = Pk(6>, then
N is prime iff S,,—1 = —P5(6) (mod N)

Conjecture 2.9. Let N = k - 2" + 5 such that n > 4, k is odd, 31 k, k < 2".

Conjecture 2.10.

Conjecture 2.11.

Conjecture 2.12.

Conjecture 2.13.

Conjecture 2.14.

Conjecture 2.15.

Let S; = PQ(SZ‘_1> with Sy = Pk(4>, then
N is prime iff S,,—1 = —P3(4) (mod N)

Let N = k- 2" — T such thatn > 8, k is odd, k < 2".

Let S; = PQ(SZ‘_l) with Sy = Pk(6), then
N is prime iff S,,_1 = P4(6) (mod N)

Let N =k 2" + 7 such thatn > 6, k is odd, k < 2"™.

Let S; = PQ(SZ‘_1> with Sy = Pk(6), then
N is prime iff S,,_1 = P3(6) (mod N)

Let N =k - 2" — 9 such thatn > 5, k < 2" and
k=1 (mod 6) withn =0 (mod 2)
k=5 (mod 6) withn =1 (mod 2)

Let Sz = PQ(Si_l) with S() = Pk(4>, then
N is prime iff S,,—1 = —Py(4) (mod N)

Let N = k- 2™ + 9 such that n > 10, k is odd, k < 2.
Let S,L = PQ(Sifl) with SO = Pk(6>, then
N is prime iff S,,_1 = P4(6) (mod N)
Let N =k -b" — 1 suchthatn > 2, kis odd, 31k, bis even, 310, k < b".
Let S; = Pb<S¢,1) with S(] = Pbk/g(Pb/2(4)), then
N is prime iff S;,_2 = 0 (mod N)
Let N =k - b" + 1 such that n > 2,b is even, 31 b, 71 b, k < b"™ and
(k=519 (mod 42) withn =0 (mod 3)
k= 13,41 (mod 42) withn =1 (mod 3)
k =17,31 (mod 42) withn =2 (mod 3)
k = 23,37 (mod 42) withn = 0,1 (mod 3)
k =11,25 (mod 42) withn = 0,2 (mod 3)
[k =1,29 (mod 42) withn =1,2 (mod 3)
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Let S; = Pb<Si_1) with Sy = Pbk/Q(Pb/Q(E))), then
N is prime iff S,,_2 =0 (mod N)

Conjecture 2.16. Let N = k - b" + 1 such that n > 2,b is even, 31b, 51 b, k < b"™ and

k=1 (mod 6) and k = 1,7 (mod 10) withn =0 (mod 4)
k=5 (mod 6) and k = 1,3 (mod 10) withn =1 (mod 4)
k=1 (mod 6) and k = 3,9 (mod 10) withn =2 (mod 4)
|k =5 (mod 6) and k = 7,9 (mod 10) withn =3 (mod 4)

Let S; = Pb<Si_1) with Sy = Pbk/Q(Pb/2(8)), then
N is prime iff S;,—2 =0 (mod N)

Conjecture 2.17. Let N = b" — b — 1 such thatn > 2, b = 0,6 (mod 8).

Let S; = Pb(Si,ﬁ with So = Pb/2(6), then
N is prime iff Sp—1 = Pp42)/2(6) (mod N)

Conjecture 2.18. Let N = b" — b — 1 such thatn > 2, b = 2,4 (mod 8).

Let S; = Pb(Si—l) with Sy = Pb/2(6), then
N is prime iff S,,_1 = —Py2(6) (mod N)

Conjecture 2.19. Let N = b" + b+ 1 such thatn > 2, b= 0,6 (mod 8).

Let S; = Pb(Si—l) with Sy = Pb/2<6), then
N is prime iff S,,_1 = Py/2(6) (mod N)

Conjecture 2.20. Let N = b" + b+ 1 such thatn > 2, b = 2,4 (mod 8).

Let S; = Pb(Si—l) with Sy = Pb/2(6), then
N is prime iff Sp—1 = —P42)2(6) (mod N)
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