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r2 10Gdmel—-

pt-0 =-2 = 2 (md Y)
j2 -2 = -l = 3 (mal 4)
22—-2 = 2 = 2 (ﬂ’h’)(/ C/)
3* -2 = 7 = 3 (mod )

Now we lowor et everd infeger X (s cynaruqn+ Yo

EXacHﬂ pne of the mﬁjefs o, 1, 2, 3 mod L/J

and if X2 0 (mod 4), then x*-2 = r2=2 (mdY)
by Fheocem 44, So if the congruence X°-Hy*-2=0

hen 5o vold X*=2 20 (mad )]
Hen 1+ would

(med ) had o solation, }
and W Fhis Congruence had & solubon,
have a  soluton in the complefe residue set fo 2 3}.

our observations above theredore y

But  +his 1S not Hhe case L’j
O (msd 6/) hes no mieger

th

+he congrugnce xt- ‘7‘52 — 2

soluprons .

So )Oj the F{rsf ,oar}' oF this /oroL/em, the ec,uaf/on
7(2 _ L/gz -9 = 9] (eqw’w./enf/ﬂ/ the Z?Mf’wz/\

,X2 _ q72 =2 ) hes o /!nfeger colutions,



2 cmt ' '
Now  we knou +hat, since § and yt| are consecutive

(ntegers, One of the fwo is even. So the mec{-
SG4) is alo even. The samc may be said of

k (k).

%N,éw/ +the c/iﬁperence J()H) — k(k+]) /s also even,
(2 ond maj be written in +he @rm 2»( .[;, sore

I'lm‘-egef 7.
() So e have mimn’ = 4(20) = FL, which is
divisible b& g.
L)

& b
Bﬁfii m = F:a’ - Pkk and n = Ftl -7 fkk

(2)

(1) Lor some nann.egahvc inf'eﬁars Gy, ey Cac, by, -, b,

Now well shou Hhat, iF € = min(ag, b) fr 121, 0, K
‘H\U\ +he numbe( ITP,C"vaK is +he GCD of M ond N,

az~C; e~ Cie

(?_) Fi(‘S'}' Observe that m= f, F’aFC'P?. . If)k

c"né n = 1 . P,b/‘tl szz"'éz_ L Pkbk—ck.

() So Llm and ﬁ)ﬂj’ that s, { is gz common divissl

of moand n. To show that L is the qreatest common dwsor,
ficst observe that "B @5 (ool d) of m oand n must be
of e form P,"'“ P:‘k for some nonneachve in'feseﬂ dy, s dy.
Mephodoz a) ,
() Now & we must have P;J“[P.a"" pek  and F?)Pnb' "‘f’tk
) or ench 1=, -, kz So it Lollows thet d; S a, and Alébl
o) for ecth (. Se 1Cor eath 1, we have A;S min(a;, b)) = ¢,

Se @very  common divisor of m and n is of the form

O ot ol where diz ¢ Broesh i The L= pie

any

;S He ﬁr%‘\vs}' common dwiser OL m  Gnd n .
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as J—@S"recl. ﬂtﬂ’@“, the case n=kit| holds as well|

0 Tlur(épe/ hj +the Princfp(,e of mathgmatica | /'nc/uc;‘/on/ we
]

have

2
nintl)
;9+23+'-—+n3= (%’) forél/efj

nakura| number M.



