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_/’)K"iano and prove Gausy Lomma for a UID, (7 marks)

‘/ﬁi)(. R boa URD and @ the quotiont fiold of /2. Suppose f(x) € J[z] is primitive polynomial of positive degree.
Show that f(x) is rreducible in Rle] if and only iF f () is irreducible in Q[z]. (6 marks)

3. Let B be a UFD and lot f,g € Rlz] boe polynomials and I = (f,9) € R[z] . Let Q be the quotient field of R.

() Show that JQ[a] = Q[a] if and only if the ideal I € R[] contains a non-zero clement of R. (5 marksE%)
Suppose 1t is o PID IQ[x] = Q[a]. s It possible to write I & R|z] as a product of maximal ideals? (3

marks)

(¢) Does (3b) hold true if 1t is o UFD? (4 marks)

4. Let k be a field and let R = k[z1,...,@q] be & polynomial ring. Let r,d > 2 and f{z1,... ,xq) = ] +xp+ TG

; ‘ ' } e 7\;4 )
() Let d=r = 8. Is [ irreducible. Docs it depend upon the characteristic of the field. (5 marks) %
(b) Let r=3andd =2 1s f irreducible (5 marks) .»71"" " 7121] S

(¢) For what values of r,d is f irreducible? Does it depend upon the characteristic of the field. (5 marks)




