2nd homework
Due date: 9/30
Let F' be either Q, R, or C.

Exercise 1. Show that (1,1,0,1), (1,0,1,1), (0,0,1,1) and (0, 1,0, 2)
form a basis of F'*.

Exercise 2. Let S = {uy,us,u3} C F* be a subset of vectors in
given by

up = (1,10, -6, —-2), uy=(—2,0,6,1), wusz=(3,—1,2,4).
Let W :=spanpS. Find dimp W.

Exercise 3. Let V' be a vector space over F' and let {vy,vs,v3} be a
basis of V. Show that

{U1 + vy + Vs, U1 + 2?}2 + 4U3, U1 + 3U2 + 91)3}
is also a basis of V.

Exercise 4 (Extension lemma). Let V' be a finite dimensional vec-

tor space over F' with dimpV = n. Let vy,vy,...,vp, € V be lin-
early independent vectors. Show that there exists (n — k) vectors
Uk41, Ugt2, - - -, Uy such that {vy,vq,...,v,} is a basis of V.

Exercise 5. Let V be a finite dimensional vector space over F'. Let
W1 and W5 be subspaces of V. Define

W1+W2::{x+y€V|xEW1,yEW2}.

(1) Show that W; 4 W, is a subspace of V.
(2) Use the previous exercise Eztension lemma to show



