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A Theorem on the Congruences [ L (p—1)]! = + 1 (mod p).
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1. lntroduction.

From Wilson's theorem, we have for any prime p = 3 {mod 4),

[3(p—D]1=+ 1{mod p). For some primes the plus sign holds and for
some the minus sign hold.  Kr 8 necker has derived a rule, mentioned n (1},
to decide which of the two signs - bolds in the above congruence. The
objecct of this paper is to derive a simple formula depending only on the
clnss number b( —p).

2. Theoremy:

1f pis a pryme = 3 (mod 4), then
[2(p -Dypi= —1 (mod p), if h(-p) = 1 {mod 4)
=11 (mod p), if b(-—p) = 3 (mod 4)
3. Proof
We have |4 (p D1 — + 1 {mod p

Hence [H(p-— D] 1= ( D {mod p) where n is the number of pesitive
quadratic non residues of p which ave less than or equal to $(p-- 1),
Now, let m be the number of positive quadratic residues of p which are less
than or equal to +(p—1).
Then m-+n—4(p—1) H
I p= —Wmod 8) then hi—p)=m-—n (2)
and if p==3{mod 8},
h(--p)=i{m—n). (Seecyg [2])
From (1) and (7)), we have, if p= —1 (mod 8}, then
n=1{p—2h—1)
and from (1) and (3), we have, if p==3(mod 8), then
0= }! (pf— - 6}1» 1}

In both cases nis odd if h = 1 {mod 4} and n is even if h = 3 (mod 4}

Hence the theorem
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