MATH 473
FALL 2019
HOMEWORK 2

. Let V be a vector space, and let U and W be subspaces of V. Prove that
V=UsWifandonlyif V=U+Wand UNW = 0.

. Suppose that Uq,...,U, are subspaces of V with V = U; & --- ® U,., and that
each U; has a basis B;. Prove that the set

B:O&
i=1

is a basis for V.

. Give an example of a vector space V and an endomorphism ¢ of V' such that
V =ImdJ @ Ker ), but 9 is not a projection.

. Suppose that ¢ is an endomorphism of a vector space V over C such that 93 =
1y. Show that V = Uy & Uy & Us, where

Up={veV:vd=un},

Uy ={veV:vd=_v},

Uy ={veV:vd= (),

2mi/3 g a cube root of 1.

where ( = e

Hints: Note that (3 =1land 1 +(+¢?>=0. Ifv € V and w; = %(v—i—szﬁ—l—
Cm?Q), what is w19? Does w; live in one of Uy, Uy, or Us? Can you find a wy
and a wq so that v = wg + wy + wo?



