Cuestion 2
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Wi prove Lhis by induction of the mmleer #nof terms in thae peenailaect.

Let Plaa) bhe the proposition that 3 a primee g dhivicle=s o prodoet ag e -y, of
i terms then pdivides one of the ternos,

F(1) 15 trivially true, providiog the basis ferr bl fduction.

So suppose P{E) is true and, aiming to dedoee the truth of 20+ 1), con-
sidder any product @ aa .. @ - If p divides wiqq then 1t divides one of
the terms. Otherwise god(p, s, ) = 1 and, from pdivides (o op,ooe e,
Euelic's Lemma gives that pdivides ageg .. Bt novwe the indnetion hvpaoth-
osiz tolls us that pdivides one af the terms of this product, and the scdoetion
step is complete. Henee Lhe pe=nlt 5 brue by Mathematical Induction

A% Sn 4 2 is not divisibie by 3, each prime divisor of 3n-4 2 5 of one of the
forins 3k + 1 or 3k + 2. Now, since

(B + E3s+ 1) =3Irs+r+ 8]+ L.
tE Follows that if all the peme divisors were of thi form 3+ 1 then s Boa
waubd B 3 4%, which is not the case. Hence at least one prime divisor is of
the form 3k + 2.

If 3p 4+ 1 = 1, where n is a positive integer, then taking the | to the right-hand
sidle and factorizing,

dp=(n—1Jn+1}
Maw the left-hand side s a product of two primes, so the two tecms on the
right-hand side must be these two primes, or one of the termzis 1. That is;

-

T=u—1namlp=n+l, which gives n = 4 aml p =5,
or 3=mn+1landp=n=1,whichgiveen=2and p=1,
or 1=-1and 3p=mn+ 1, which again gives 2 =2 and p = 1.
Thus p = § is the only possibility.



