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Exercise 1. Consider the closed embedding i: A" % < A" as x; = --- = x; = 0. Show that
D pntkspn = D pns ®c Clay, ..., 0;]
as a left & 4 ,-«+-module.
Exercise 2. Leftf: X -» Yand g: Y - Z be morphism of smooth complex varieties.
(i) Show that there is a canonical isomorphism (g o f)' = f' o g".

(ii) Show that for any /6 € Dg.(2Y) and /" € D(f~! Dy there is a canonical isomor-
phism
L - L
M ®-%Y Rf*(”) i Rf*(f_l% ®f*1_02jy JV)

(Hint: After constructing the morphism, reduce to a local setting and pick a free
resolution of 6.)

(iii) Show that there is a canonical isomorphism (g o f), = g, o f..

Recall that for a closed immersion i: Z < X of smooth varieties there exists a locally free

Koszul resolution
0-FK;-»..>oF1>FKg—>0;,-0

of the i‘lﬁx-module © 4, where d = codimy Z. In local coordinates {x;, d;} on X, if Z =
{x; = -~ = x4 = 0}, one has

J /s d
%, = /\(ka_a1 rl@xdxk)

with differential d: F; - F;_, given by
j —
d(fdxp, A ndxg) = Y (=DPyg fdxg A Adxg A A dxy.
S

The sheaf ¥, is a locally free i~! @ y-bundle of rank one and there exists a canonical perfect
pairing 7%; ®;-10, Fo4-; > T4
Exercise 3. Leti: Z < X be a closed immersion of smooth complex varieties.

(i) Using the Koszul resolution, show that there exists a canonical isomorphism

R%Omiqgjg(p(gz_)x’ i*lf’DX) = %Xez[—d].
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(ii) Deduce from this that for /6 € D®(2y) there exists a canonical isomorphism
i!.% = R%Omi—lgx(@xﬁz, ii1 .%)

Exercise 4. Consider the closed embedding i: A" % < A" asx; = --- = x; = 0. For
Mo € Mod (D 4 .-«) describe i, Ab.

Exercise 5. Let 46 € Mod,, (D x) be a coherent D-module endowed with a good filtration
F,. For any fixed integer k and 0 < p < dim X set

)4
Spl (M) = Dy ®c, )\ Ox @, Fi_y M.

(i) Define a differential d: Sp,” M6 — Sp;”*" /i turning (Sp; (/b), d) into a complex.
k k k

(ii) Show that for any sufficiently large integer & this complex is a resolution of /6.



