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Explanation of effective prime number judgment method even for Carmichael
number.[1]

1 introduction

First, this sentence is created by machine translation.[2] There may be some strange
sentences.

This judgment method is based on case where (an%1 =x mod p)becomesp — 1.
This method of judgment does not give a 100% correct answer. Care must be taken
especially for (n = p* p = Prime) with primitive roots.[1]

2 Judgment criteria
P = Prime
21 P=1 (mod 4)
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2 <by, P2 (b, = Odd prime)

p—by,=c (modb,) — (p—bn)%zp—l (mod p)
¢ = (by)Quadratic non-residue[3]
p—by,=c (modb,) — (p—bn)’[%1 =1 (mod p)

¢ = (by) Quadratic residue[3]



a"=x (mod 13) (p =13)
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22 P=3 (mod 4)
a1 +ay = p (a>1)
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a,> =« (mod p) a;T =B (mod p)
at+p=p

a"=x (mod 11) (p=11)
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3 Judgment method

31 n=3 (mod4) (n>17)

(1) a"!'=x (mod n) a=1{23,5711,13}
F———— x#1 —  non— Prime
!

(2) (n—k)z =x; (mod n) k=1{2,3,4,57}
F-———— - x#1n—-1 —  non— Prime
3 3
xp=n-—1 x1 =1



x;% #n—1 (mod n) —  non— Prime
x?zn—l (mod n) — OK
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K'Th =, (mod n)
F————  x3#n—1 —  non— Prime
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x3=n-—1
k"2 = x4 (mod n)
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x? #Zn—1 (mod n) —  non — Prime
x> =n—1 (modn) — OK

32 n=1 (mod 4) (n>17)

(1) a"!'=x (mod n) a={2,3,5,7,11,13}
F————  x#1 —  non— Prime
!

F——— = Xp £#n—1 — non — Prime
1
Xp=n-—1
(n—b,)"?=x3 (mod n)
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c = (by)Quadratic non — residue c = (by)Quadratic residue |
(n—"by)"7 =x (mod n) ] |
F— xy#n—-1 — mnon—Prime  ———————
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x,2 #n—1 (mod n) —  non— Prime
x,2 =n—1 (mod n) — OK

(1) - ALLOK, (2)+(3) - 0OK=2 — Prime
If (n—0b,=c mod b,) is all Quadratic residue, it is not a prime number.

If n is very large and the judgment times is limited, set b, to (b, = 101
I think there are very few prime where (n — b, =c¢ mod b,) (b, =1
all Quadratic residue.

4 Memo
p=1 (mod 4)
p—1_2 pl_ pl
5= =2 (mod4) — (p—-2)7 =27 =p—1 (mod p)

I think (p =1 mod 8) is infinite.
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However, (ZPT =p—1 mod p) is not necessarily primitive roots.
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