
EXERCISES MATH 202C - 7th Assignment1. (a) Cal
ulate a system of generators for k[x; y℄G, where the a
tion of a generator ofG �= Z=3 is given by the matrix A = � 0 1�1 �1 �.(b) Cal
ulate its Hilbert series.2. The polynomial f(x; y) = x8 + 2x6y2 � x5y3 + 2x4y4 + x3y5 + 2x2y6 + y8 is in thealgebra generated by the polynomials x2 + y2; x3y � xy3; x2y2 (this is k[x; y℄Z=4 withthe a
tion as given in 
lass). Express f as a polynomial in the generators.3. Show that X�2Zn�0 ��zj�j = nYi=1 11� z�i = 1det(I � zA) ;where A is an n� n matrix with eigenvalues �1; :::; �n.4. One 
an show that k[x; y℄G, with the a
tion of the group G �= Z=4 given by thematrix A = � 0 1�1 0 � is generated by the polynomials a = x2+ y2, b = x3y+xy3 and
 = x2y2. Cal
ulate a Gr�obner basis of the ideal of relations, i.e. of the kernel of themap from k[a; b; 
℄ onto k[x; y℄G given by the formulas above.


