An R-linear operator I on fornes Ges a0 8 __H.-_:'J- = Lr iE:“u:ler gl s to be
of degree k if it maps p-forms to {p + k)- e S THTIE 35 A dertoation
if for ewvery pair of forms o, 5,

Dlan @) =(Da)ag + o A [ EVE), g

and an andi-deravation if 1 ot

Ploa @y = (Da) a8+ (=1Fa s (D)

{where o is a p-form). [Doth instances are supposed to includs the case where
a, say, & a (Hform, ie a function; the wedge & then ceally superfluoas, sinee it
represents ordinary multiplication of a form by a function.} It ws; be assgped
that D=0 if p+ k<0 or p+ k> m {where a is a p-form and & s the degive
of LY},

(i} In each of the following cases, show (by quoting the relevant properties from

the text) that the operator defined is a derivation or an anti-derivation, and

state its degres.

{a] D= do, [

by Do = Ly, where Vs a Bxedd vector feld. W—;

{e) Do =V i, where V is a fived voctor field. —~ | _ 3]

(i) Show that a dervation s uneguely detecmined by its action on O-Foems [ func-
tipns) and 1-forms. That is, show that i I and 25 are tao operators of the
same degres, which are hoth dervations, and

D1 s Dol Y Foradl £ e FlA)
D8y = Da(d)  for all 1-forms & on A,

thes
Dyfer) = Dalar)
for all forms o [8]

{ili}) Let Dy and D he anti-derivations of degrees &) and &y respectively, where &,
and &y are both odd, Show that the operator I defined by y

Pe = Dy Dga) + Da{ Dy o)
iz a derivation of degree &y + &2 3]
tiv) Sherw thab i V. is-any vector fisld on- A, and Dy. is defined by =
Dya = V i{da) + diV 3&),

then Dy s a derivation of degres 0. Deduce from &he prewdns porls of s
question that Dy s the Lie derivadive with respect to V. (4]
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