MTH 434/534 HW #1 Winter 2011

DECOMPOSABLE FORMS

Let V be a vector space. A p-vector B € APV is called decomposable if and only if there
exist vectors «; € V with
B=a1A... Aoy

Let 4 be an ordinary vector in R3, so that
d@=Ai+Bj+Ck
for some constants A, B, C'. Find two vectors ¥ and w such that
U=17XwW
It is possible to solve this problem by brute force; find a better way if you can.

HINT: What properties should v and % have?

Show that if dim V' = 3 then all 2-vectors are decomposable. In other words, show that if
{p, 0,7} is a basis of V' then

y=AoANT+B1tAp+CpAho
is decomposable for any constants A, B, C'.

HINT: Adapt your answer to the previous problem!

Find an example of an indecomposable 2-vector.
HINT: Don’t work in R3...

EXTRA CREDIT:
e Show that if dim V' = 4 then all 3-vectors are decomposable.
e Can you argue that all (n—1)-vectors in dimension n are decomposable?



