(1 d is an anti-derivation of degree 1;

L, isa derivation of degree 0;

Fj‘ﬂmmﬁdﬂiwﬁﬂlﬂfd@'m—l;
(i) Either argue by Induction or computation.,
Induction: The step from p to p+ 1 can be done by noticing that it is enough to consider the effect on a
single (p + 1)-lorm, and this is 2 product of 2 1-foem and a p~foem, For both of these it is trae that Dy =
T
Computation: You cm write the effect of D on s p-form as the sum of p terms where inesch one it acts
on & L-form. On these, it i free that Dy = 0, |

(iii) Compute D{a s ,H} . where @ is a p-form. When you meet terms like .D,I:ﬂ:&' A ﬁ}rmﬂmbﬂ'
that Dex isa {kz + p}—ﬂ:-rm. Because the &5 are odd you will find that the terms you don’t want
oot m cancelling pairs,

(iv) You can show that D is a derivative by caloulation. But the better answer 15 to ohserve that (hy
(i ¥l and d can be taken as £ and 0 as in (i),

To shuow that Dy = Ly it is now enough to show thar they agres on functions (trivial) and on 1-forms.

This iz nod entirely wivial, but any 1-fomm is 2 sem of expressions like fdw, 5000t is cnough to check it

on them, and that is a simple caloulation of finctions. On 1-forms, it is enough, by linearity, to work

with filx , where x=1x" .

D, ( fdx) =V ( fix)+d(V1fic) = YV aderd(f(V,dx))= Vi A dx+Vdf + iV,
where = V' 5o

D, fee(W)=df ade(V W)+ V, (df W)+ £ dV, W) =

(df. ) (e W ) ~(ar W) (e Y )+ Vi (df )+ f (V) =

(df V) (e W )+ f VW)

On the other side, L, ( )W = L, f (de. W i+ £ L dx )W =

Vi (e b+ £V (e, W) — de([V. ).

So it is enough to show that |V W) —-{F-::dr, E"}—:irf_[lr".ﬂ"}}uﬂaidi it does (write F*and ' in

COEnpONnEnts )
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