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Simple proof of Wolstenholme's theorem

Shlomo. Zakay i
(Summary)
Wolstenholme's theorem: "The numerator of
Handle At 1
S_l+§+§+"'+531
Ls divisible by pg, 1f p is a prime >»3" is here proved as follows.
S=(1r5op) H(5r5Es) ¥+ v o +{ it i)
L o-TI" *2 p=2/"**"*"\[p=1)/2 (o+1]/2
s r,l‘:) + p -+ .+ =.Dst
1 kp“l} E 10—2} E—[ (p H—[) ~
2 2
(n=1)/2 (p=1)/2
3! = = _-gm, 8= O -
x(p-x) : £ 2x(p=2x)"’
x=1 x=1

Similarly the following theorem is proved.
The numerators of

ﬁ_:%i—-—%-t——lﬁi-...-i- L —5 5 5=~!‘-—2-+-]:2-+-J:.2-+___+___1-____5
1= a= = (p-1) 1= g% 3 ((p=1)/2)“

are divisible by p, if p is a prime >3.
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On products of integers
Nathan Hl joseph (Kabaker)
(Summary )

Chapter 1 deals with subsets of Z(m) (the set of the ©(m)
numbers less than m and coprime to m) of two kinds: 1) those

wiileh contain together with a number A the number L/A (1/4A
belenging to Z(m) and satisfying the congruence Ax=1 mod m)

2) the sets of the first kingd centaining together with A the
number m-A.

Usling the results of Chapter 1 the generalized Wilson
Theorem 1s obtained and also the following two theorems:

1) The product of the quadratic residues mod m is =1 mod m

181292 1 1s 1n ong of the follgming Fommsi §) 3% g 28" where

p=l mod 4. b) 231?"'1;_3i ' where az4 and each Dy 1s =5 mod 4. In the

first case the product is =-1 mod m, and in the secend =(%m+l) mod mo.
2) The product of the quadratic non-residues mod m is =1 mod m

unless m is in one of the follewing forms: a) 4, pa, EQa where

p=5 med 4. b) as b) above. In the first case the product is =-1

mod m and in the secHnd -(%m+l) mod m.

Chapter 3 proves the following two theorems with the help of

the results of the previous chapters:
1) If t¢Z(m) then t%(m)/E =]l mod m unless both t is a non-

il el "

resldue mod m and m is of the form 4, pa, Qpﬂ. In thie latter casge
twwm)/gt—l.mod.m.

2) The number of resicdues iscfﬁm)/N(m) where N(m)=25"2 if
m=0 mod 8, W(m)=25"1 if m=0 mod & but m&0 mod 8, and N(m)=2°
otherwise. dere s is the numbher of the different edd primes dividineg
m.

As a result it is found that the number of the non-residues is
greater than the number of the residues, unless a) m=2, b) m=4, ma,
Ega. In the first case there are ne non-residues, and in the second
tne number of non-residues is equal to the number of residues.

i
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A new set of axioms
sufficient for the development of the theory of natural numbers
(Summary)
Baruch Germansky

Let A be a set of elements possessing a relationship R. L and
R satlsfy the following axioms.

L. A is not empty.

2. To every element x of A there exists a s i ngl e
clement y different from x standing to it in the relation R: from
X£4A there follows yEA, yRx, y+x and from zRx there follows z=y.

5. de M any non-empty subset of A having the pronerty that
with every element x of A which it contains, it also contains all
the elements y of A which satisfy the condition yRx. We define M
as that subset of M which contains all those elements y of M which
satisfy the condition: yRx, x(M, yfM. Then there exists
e XxXactly one element in M which is not contained in WM'.

There follows a proof of the equivalence of this set of
axioms with the set of axioms of P e an o .
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Remark to Sierpinski's theorem on isolated primes
Dov Jarden
(Summary)

Sierpinski's theorem on the distribution of primes, Colloquium
Mathematicum 1 (1948), 193-4, is here reproduced in a slightly
mocficd manner which, by a result of Bang, permits to obtain in an
clementary way the following corollary:

Ihere 1s an infinitude of primes not belonging to any pair of
prime vpairs.
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Amitsur Shimshon
Cn a lemma of Kaplansky, 47-48 (52)

f£ljoseph (Kabaker) Nathan
On products of integers, €Q-64
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1-7 (56-57)
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interval, 33%-36 (37)

A new set of axioms sufficient for the development of the
theory of natural numbers, 656-693

d2broni Pessach
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(37)

Jarden Dov
Disjunctive sequences, 15-13 (54) _
Remarlk te Sierpinski's theorem on isolated primes, 63-69
Jarden Dov and Katz Alexander
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fabaker Nathan, see BEljoseph

Katz Alexander (see also Jarden and Katz)
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Levitzki Jakemb
4 lemma on the radical and an application, 20-24 (38)

Motzkin Theodor, see Jarden and Motzkin

Putter Josenh |
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Schreiber Shmuel
On some questions of closure, 9-13 (54-55)

seaur Avi | | |
On oscillations of infinite sequences, 323-41 (53)

onlimrat Moshe |
Hon-decomposition of plane by simple arc, 44-46 (52)

Hakay Shlemo
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