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Q1: Every ascending chain of ideals in F[x,...,X] is stabilised.

Q2: In an affine space A", any affine variety can be written as a finite union of irreducible

affine varieties.
Q3: Let J=<fy,....f> be an ideal in F[Xy,...,Xy]. Prove that V(J)=V(fy,....fn).
Q4: Define and give an example for each of the following,

1. Affine subspace. 2. Algebraically closed field. 3. Affine variety. 4. Algebraic set.
5. Zariski closure of aset. 6. Vanishing ideal | (B) of B. 7. Irreducible ideal.

Q5: State and prove The Strong Nullstellensatz.
Q6: Let F be an arbitrary field,

I. For any affine varieties Vi and V, of A", prove that
VicVoos | (Vo) | (V)
ii. For any ideals J; and J; of F [xy,....X,], prove that
J1cJ,»V(I)cV(J1)

Q7: Let I and J be two ideals in F[Xy,...,Xy],

1. Define I+J.

2. Prove that 1+J is an ideal of F[Xa,...,Xn].

3. Prove that 1+J is the smallest ideal containing | and J.
4

I=<fy,....,f;> A J=<04,....0>—1+) =<f1,.. . f,01,...,0s>.
Q8: Let I and J be ideals in F[xy,...,x], prove that

JInj=vin,fj

QO9: Let F be an infinite field and f,geF[Xxu,..., Xn]. Then f and g are equal polynomials if and

only if f and g are the same functions.



Q10: The union of two algebraic sets is an algebraic set.
Q11: Let fy,..., fs be polynomials in K[Xu,..., X,], then
<f,..., f>c WV(<fy,. ., T)).
Q12: State and prove Hilbert’s Nullstellensatz
Q13: Let V be an affine variety of A™. If f "<l (V), for some +ve integer m, then f el (V).
Q14: Let F be an algebraically closed field and M be an ideal of F[xy,...,xn]. Then
VM =1 (V (M)
Q15: Let S={(-3,-1),(-4,5),(2,-4)}. Find 1 (S).
Q16: Prove or disprove:
Let J be an ideal of F[xy,...,Xn], then V (3)=V (I (V (J)))

Q17: Let X and Y be two algebraic subsets of an affine space such that XY, then
Y=Xu(Y — X).

Q18: For any subset B of A",

B=v({I(B).
Q19: Let fy,...,fre F[X1,...,Xn], then <fy,... fi>=<f; >+ +<f>.
Q20: If I 'and J are ideals in F[Xa,...,X,], then V(I+J)=V(1)nV(J).
Q21: If I and J are ideals in F[xy,...,Xy], then V(1. J)=V(1)uV(J).
Q22: Sketch the following affine varieties,

1.V (*-y%) in R

2.V (2x+y-1,3x-y+2) in R
3.V (xz%-xy) in R®.

4. V (x+2y, -x-y) in R®.

Q23: Let F be an infinite field and feF[xi,..., X,]. Then f is the zero polynomial in
F[Xa,..., Xn] if and only if f is the zero function.



Q24: Prove that every vector space is an affine space.

Q25: Let {l,JacA} be a set of ideals in F[Xs,..., Xn], where A is arbitrary. Prove that

|4 Iy | = V(i)
(Us)-0)
Q26: What is Zariski topology on an affine space A™? Prove that Zariski topology satisfies
the conditions of a topology on A™.

Q27: Let fi, gjeF[Xy,..., Xn], where 1<i<r and 1<j<s (generally r=s). Then

1. V(fy,...,f)OV (91,..., 95)=V ({figj|1<i<r and 1<j<s}).
2. V ( fl,..., fr)ﬁV ( g]_,..., gs): V (f]_,..., fr, gl,..., gs).



