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1. Define field, integral domain and show a ring R is without zero divisors if
and only if the cancellation laws hold in R. 15
Or

(a) Show that an arbitrary intersection of left ideals of a ring is a left ideal

of the ring. 8
() If Fis a field, then Flx;, xg .......... x,l is an integral domain. 7

2. Let F be a field, flx) and g(x) be any two polynomials in F[x], not both of
which are zero. Then flx) and g(x) have a greatest common divisor d(x) which

can be expressed in the form 15
dx) = m(x) flx) + n(x) glx), for polynomials m(x) and n(x) in F(x).
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Or
(a) Show that ring of integers is a principal ideal ring. 8
(b)  Show that the ring of integers is a Euclidean ring. 7
3. Attempt any two of the following : 10

(@) If an ideal U of a ring R contains a unit of R, then U = R.
(b)  Find all units of the integral domain of Gaussian integers.

(c) If a, b, ¢, d are elements of a ring R, then evaluate (a + b) (¢ + d).

a b
(d)  Show that the set of matrices L C} is a subring of the ring 2 x 2

matrices with integral elements.
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