MA 453
Homework b

1. so the ged of all entriesis 1 and d; = 1
-2 0 -2 10 0 —4
det( 0 _2) =4, det( 0 _4) =8, det<3 _11) =12
so gedis 4 = didy =4
det(M) = (=2)[(=2)(=11) = (=4)(2)] = 0+ 10[(0)(2) — (=2)(3)] = 0
so rank = 2

sodidy =4andrank =2 = G =7Z x Z/AZ



2. 7J287 x ZJ18Z — factorization: 2° - 7,2 - 3% — Z/AZ X Z/27 x L)97 x Z|TZ =
Z/AZ x T,)9Z x 7,/ 147

Z/36Z x Z.J147 — factorization: 2% - 32,2 -7 — Z/AZ x 7.]97 x 7.]147Z
7.]427 x 7.] 67 — factorization: 2-3-7,2 cot 3 — Z/6Z X 7 /427 = L]AZL X L] 97 x 7] 147

so all groups are isomorphic



3. Suppose that there is a surjective homomorphism
define it as ¢ : Z + Z? and let 2, y € Z map to (1,0) and (0,1)

so both z and y are integers so there must be a greatest common divisor ¢ =gecd(x, y)
and z = g2',y = gy with 2/, € Z

so both (1,0)=p(z) = 2’¢(g) and (1,0) = p(y) = ¥’ (g) are multiples of ¢(g)

so this means (1,0) and (0,1) lie on the same line generated by ((g) in Z?, which must
be impossible because they are linearly independent

$0 no surjective morphism exists.



