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Exercise 5: We define the degree lexicographical ordering >p, on Mon,, by
x* >pp xP & Jaf > Bl or (lof =Bl and Tk : oy = P1,..., 01 = Pr_1, Xk > Pi)-

Show that the orderings >,, >p, and >4, are described by the following characte-
rising properties. Let > be a monomial ordering on Mon,,, then:

a. >=>, if and only if > is an elimination ordering for {x;,...,x.} for all k =
1,...,n—1,1i. e. if Im(f) € R[xyy1,...,xs) implies f € Rlxy;1,...,xnl.

b. >=>p, if and only if > is a degree ordering and for any homogeneous f € R|x]
with Im(f) € R[xy,...,xs) we have f € R[xy, ..., xa, k=1,...,n.

c. >=>g, if and only if > is a degree ordering and for any homogeneous f € R[x]
with Im(f) € (xy,...,x,) we have f € (xy,...,xn), k=1,... n.

Exercise 6:

a. Let R be a unique factorisation domain and S C R a multiplicatively closed
subset. Show that S~'R is a unique factorisation domain.

b. Let > be a local ordering on Mon(x;,...,x,). Show that

K(y],...,ym)[X1,...,Xn]> = K[Xh-")xn)yh"')yrnj(x] ..... Xn )

Hint, for part a. use the one-to-one correspondance of prime ideals under localisation.

Exercise 7: Give one possible realization of the following rings within SINGULAR:
a. Qx,vy,zl,
b. Fslx,y,zl,
c. Qbx,y,zl/(x° +y* +2%),
d. Q(i)[x,yl, where i is the imaginary unit,

e. Forlxi, ... %1000

=

F32003(x, Y, Z] <x,y,z>/(X5 +y? + 27, Xy),
Qt)[x,v,zl,
(QI/ (2 + 2+ 1)) [x, v, Zlxy,2)»

SIS

e
.

QM Y, zl(xy)-

Exercise 8: Write a SINGULAR procedure spolynomial  which takes as input two
polynomials and returns their s-polynomial.



