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1.

If R is a ring, then for all a, b € R prove that : 15
@ a.0=0.a=0

@)  a(-b)=(-a)b =~ (ab)

@) (-a)(-b)=ab

(tv)
(v)

(@)

b)

(=1)a = —a where 1 is unitin R
(=1) (=1) =1 where R has unit element 1.
Or

multiplication mod 7, then find :

(@) 2+3;

(@)  4+5;

@)  0+6;

@)  2.5;

)  4.38. 8

Prove that a Euclidean ring possesses a unit element. 7
P.T.O.
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Define greatest common divisor and let R be a Euclidean Ring. Then any two

elements @ and b in R have greatest common divisor d. Moreover d = Aa + ub for

some A, u € R. 15
Or
(@) If flx), g(x) be two non-zero elements of F[x], then prove that :
deg [flx) . g(x)] = deg flx) + deg g(x). 8
(b)  Prove that if R is an integral domain so is Rlx]. 7
3. Attempt any two of the following : 10
(@)  If ¢ is a homomorphism of R into R’, then prove that :
@ $0) =0
(i)  d(—a) = —d(a) for every acR.
(b) Let R be a Euclidean Ring. Suppose that for a, b,c € R, a|bcbut (e, b) =1
then prove that a | c.
(c) If p is prime number of form 4n + 1, then p = a? + b? for some integer a, b.
(d)  Prove that x% + 1 is irreducible over integer mod 7.
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