The question was raised in classgdd(a, b) = d, then for any positive integds, doesgcd(ka, kb) =
kd?

Recall from the fundamental theorem of arithmetic that any positive integer can be factored into primes
with a unique representation, that is, for any positive integer

This can equivalently be written:
— oM gmg . gms, M
X=2"2.3"8.576. ... p
if we allow some of them, to be 0. In particular, all o&, b, andd can be represented thus:
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d=22.33.55. . pj
In this representation, eadh= min(m;,n;). That is, the exponent for each prime in the factorization
of d is the minimum of the two exponents in the factorizationa ahdb:

min(mp; ,Np; )

d = 2min(mg,n) | gmin(mg,ng) , gMin(ms,ns) , ...pJ

Now, k can also be factored the same way, i.e.,

k= 202.303.50°. . p?pj

- Ka— 22tz 3Mat0s Bmstos. g%
kb= 2n2+02.3M3+03 . GNs+05, . p'.qpi oI
Y
and _
— gcd(ka, kb) — 2Min(My+02,N2+02) , 3MIN(Mg+03,N3+03) , GMIN(Ms+05,N5+05) , 2m|n(mpj +0p; ,Np; +opj)

= 202305 p . pminlmng) . gin(ma.) . gminm.ng) . Jf”in(mpi o)

= 202.303.50°. . p?pj -gcd(@, b)
=k-ged@,b)



