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1. Let
fla,y) =1= 32" +a'y® + a%y".
(a) Do we have f >0 on R? ?

(b) Is f is a sum of squares in Rz, y] ?

2. In the group G, the intersection of all finite index subgroups is trivial. Does it follow
that the intersection of all finite index normal subgroups is trivial?

3. The ring R with the absolute value
|-]:R— S,

where S is a well-ordered set, is left Euclidean if for all a,b € R, b # 0, there exist
q,7 € R such that a = ¢b+r and |r| < |b].

(a) Is the ring Z + Zi + Zj + Zk C H with the usual absolute value left Euclidean?
(b) Is the ring

{a +bi+ cj + dkla,b,c,d € Z or a,b,c,d € Z+1/2} <H
with the usual absolute value left Euclidean?
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1. Let
f(z,y,2) =1 =327y + o'y + 2%y
(a) Do we have f > 0 on R? ?

(b) Is f is a sum of squares in R[z,y] ?

2. In the group G, the intersection of all finite index subgroups is trivial. Does it follow
that the intersection of all finite index normal subgroups is trivial?

3. The ring R with the absolute value
|-|: R— S,
where S is a well-ordered set, is left Euclidean if for all a,b € R, b # 0, there exist
¢, € R such that a = ¢b+ r and |r| < |b].
(a) Is the ring Z + Zi + Zj + Zk C H with the usual absolute value left Euclidean?
(b) Is the ring
{a +bi+cj+dkla,b,c,d € Z or a,b,c,d € Z+1/2} <H

with the usual absolute value left Euclidean?



