Solution to Exercise 1.6.3
By definition

v:ZawwEIanV with a, €K
we

if and only if a,, = ap, for all w € Q and h € H, that is, if and only if a,
is constant on the orbits of H on Q. Thus v € Invy V if and only if v can be
written as v = Y1_, a; O] with a; := ay,, if w; € O;. Since @ = 01U ... UO,
it follows that (O ,...,OF) is a K-basis of Invy V.

Since h HY = H* for all h € H it is clear that HTKQ C Invy (KQ). From
hO} = Of for all h € H and 1 < i < r we conclude that H* O} = |H| O] . If

|H| is invertible in K we see that O7 C H* KQ for all 4 and thus
HTKQ =TInvy (KQ).
We fix g € G and put
0, ={we0;| gwe0;} (1<i,j<r).
Then we get for any w € O;;

1
[

1 1
eggw = — hgw = —|Staby (gw)| OFf = o;.
|H| 2 |H|

heH

Hence

> o= 3 50!

weO; i=1we0;;

. 1
> 105l 77 OF -
i=1 7ol

eggen (9;' =eng (9;'

Recall that empty sums are zero, thus Zweoj ‘5_|Oi+ =0if 0;,; =0.



