MATH 413/513 (LINEAR ALGEBRA)
HOMEWORK 3

DR. ABDUL-RAHMAN

SUMMER 2019

e Submit questions 4 and 10 for grading.
e Due on: Wednesday May 29, 2019.
e You will have a quiz from the following questions on Wednesday May 29, 2019.

(1) Show that the vectors v; = (1,1,1), va = (1,2,3), and v3 = (2, —1,1) are linearly independent in
R3. Write v = (1,—2,5) as a linear combination of vy, ve, and vs.

(2) Define U = span(uy, ua, ..., u,). Suppose v € U, prove

U = span(v, uy, ug, . .., Up).
(3) Suppose that v, ve,...,v, is a linearly independent set of vectors in V. Given any w € V such
that the set of vectors
v +w,ve +w,..., v, +wW
is linearly dependent, prove that w € span(vi,ve, ..., v,).

(4) Suppose v1,v9,v3,v4 is a basis of V. Prove that
U1 + U2, V2 + U3, V3 + V4, V4
is also a basis of V.
(5) Find the dimension of the following subspace of R*
U= {(x1,z2,3,24)| x4 = x1 + T2}.

(6) Let dim(V') = n for some n € Z,. Prove that there are n one-dimensional subspaces Uy, Us, ..., U,
of V' such that
V=UiseUs®...0U,.
(7) Let U = {p € Fy[z] : p(6) =0}.
(a) Find a basis of U.

(b) Extend the basis in part (a) to a basis of Fy[z].
(c) Find a subspace W of Fy[z] such that Fy[z] =U @& W.

(8) Let U and V be four-dimensional subspace of R”. Prove that U NV # {0}.

(9) Suppose po,p1,--.,pm € F[z] are such that each p; has degree j. Prove that pg,pi,...,pm is a
basis of Fy,[z].

(10) Suppose that po,p1,...,pm € Fplz] satisfy p;(1) = 0. Prove that (po,p1,...,pm) is a linearly
dependent list of vectors in F,,[z].



