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About Very Perfect Numbers'

A natural number n is named very perfect if 6(o(n})=2n (sce [1]).

Theorem. The square of an odd prime number can't be very perfect
number.

Proof. Let be n=p?, where p is an odd prime number, t en
a(n)=1-p-p". o(c(n))=o(1 *p*p )= 2p V\e decompose o(n) in canenical

form, from where 1 —p+p°= p pﬂ po‘ Because p(p~1)~1 is
odd, in the canonical decompose must be only odd primes.

N R
a(c(n))= (I-p-..~ p, {Ip -~ ffk): 5T - =2p-,
Because p(f‘ -1 pat -1 ; Px .
— > —E )
p, -1 i p -1 <

one gets that 2p can't be decomposcd in more than two factors, so each
onc > 2, therefore k < 2.

Case l.Fork=1wefindo(n)=1-p~p°= p%, from where one
gets p*~*=p(l+p-p’) and p&io1 ;

o(o(n))= -7 2p*,

p.(I-p~p’)-1=2p*(p.-1). from wheré p-1 = p {pp.-2p-p,). Theright
side is divisible by p, thus p; - 1 is 2 p multiple. Because p!'> 2 it results
p,2p-! and o

5 >(p*1) >p2+p+l =P, . _
thus o= 1 and o(n)= p=p~1=p.o(c(n))=c(p,)=1~p,.fnisvery perfect
then 1 ~p, = 2p° or p*+p~2 =2p°. The solutions of the equation are p = -1
and p = 2 which is a contradiction.

Case2. Fork=2 we have o(n)=p+p~1= p%p-.

pet-1 pRt-l
o(om)= (I-p-.~ PH1-p.~.& PpP)= — - = =<p~
(om)= (I=p..x PHI-p, s

Because  p*7-1 5 and p(}:‘l: i >2
N -
pl 1 an p: -1
it results -l IR
D —pand B =2p
p -1
) p, - 1 p.
(or mnverse), i
thus p&-1=p(p-1), p='- 1 =2p(p,-1),
then o -1 el

PP P B 1= 2p7 (b, ) (o1,
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thus o(n) = p*+p+1= p&"'p%’

and p,p, (p* + p+ 1)=2p(p,-D(p,-1)+ P +p' -1

or p,p,p(p+1) + pp, - 1 =2p* (p-1)(p,-1) + (p 1)+ (1) =
2p? (- DD+ p(pI 1) + 2p(p,-1) accordlngly p divides p,p.-1, thus
p,p.>pt 1 and P P~>(p+l)>p'+p*1—P p, Hence:

IM)Ifa, =1andn=2p* theno(n)= p*+p+1= pp,

p2 _ 1 (X.,+I
1 -_ —
and — P and p I =2p,

i 2

thus p + 1= p wich is a contradiction.

I1,)If o, = 1 and n = 2p°, then o(n) = p>+p+1 = Py P,
(s 251 2
b p. -1 _

—— =pand p T 2p,

1 2

and

p% .
thusp, +1=2p,p,=2p- 1 and o(n) = p*+p+l = (2ptD),
from where 40(n)=(2p-1)(2p+3)+7= 4p?2p~1) accordmgly 7 is divisible
by 2p- 1 and thus p is divisible by 4 which is a centradiction:
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