MATH 548 Midterm Examination 1 Spring 2018

Problem 1 Rewrite the polynomial
at + 223 2 + 3aty2? 4 dady? L2
using each of the lez, grlez, and grevlex orders.

Problem 2 Compute the quotient and remainder of 22* — 322+ 1 on division by 22 — 3z +1.

Problem 3 Consider the following polynomials:
fi=at+2® -2 -1
fo=at+2° + 32 + 22 +2
fa=at+2*> -2

Compute ged(fy, f2, f3)-

Problem 4 Consider the following polynomials:

f:x4+3:v2+2 g1:x3—3x2+2w—6

go =2 —22% + 22 — 4

Is f in the ideal (g1, go)?

Problem 5 Consider the following polynomials:

g =y’ +2y
f =2y —xy’ + 3ay 9o = 2’y — xy
gs =3y’ —4

Compute the remainder of f on division by the ordered set G = (g1, g2, ¢g3) using the
division algorithm and the lex order.

Problem 6 Find the minimal basis for the following monomial ideal:

3 2 3,2 3,22 4 .4 3 2 4
<xyz7xyz7$yz7xyz7'r7y7z7$yz>

Problem 7 Suppose fi,..., fs, g1, -, g are polynomials in k[z1, ..., x,] where k is a field.
Prove or disprove each of the following:

(1) IfV<f17"'7f5):V(gla"'agt)athen <f1a"->f8>:<gl7"'7gt>'
(2) If <f17"'7fs>g<gla"'7gt>7then V(fla"'afs)gV(Ql?"'agt)-
(3) If (fi,---, fs) C{g1,---,9¢), then V(gy,...,9:) ST V(f1,..., fs).

Problem 8 For a = (ay,...,a,),8 = (b1,...,0,) € N* define a >4, f if and only if

e max{ay,...,a,} > max{f,...,B,}, or
e max{ay,...,a,} = max{f,...,5,} and o >, 5.
Determine if >,,,, is a monomial order. Prove your answer either way.
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