
MA1B HOMEWORK 4

DUE 10AM ON MONDAY, JAN 30, 2017

In the sequel, V denotes a vector space defined over the field F = R or C unless otherwise
specified.

1. Read from the textbook: Chapter 2, Section 5-8, Chapter 3, Section 1-4.

2. [30pts] Let S be the set consisting of the following 4 vectors:

v1 = (1, 0, 0, 1)T , v2 = (2, 0, 1, 0)T , v3 = (0, 1, 0, 4)T , v4 = (3, 1, 1, 5)T

(a) Is S a generating set for F4? Is it a basis of F4? Does S consist of linearly independent
vectors?

(b) Extract from S a maximal linearly independent subset T (i.e. a basis of the space
spanned by the vectors in S).

(c) For each of the vectors w1 = (1, 0, 0, 0)T and w2 = (1, 0, 1,−1)T : can wi be written
as a linear combination of the vectors in S? If yes, are the coefficients of such writing
unique?

(d) Complete T to a basis of F4.

3. [20pts] Let A1, A2 be the matrix in problem 7.3 of chapter 2. For each of A1, A2

compute the dimension and give a basis of the kernel and range of Ai.

4. [20pts] From the textbook. Ch. 2, Problem 8.4.

5. [30pts]

(1) Let a, b, c be three distinct scalars of F. Let T : F3 → F3 be the linear map whose
matrix with respect to the standard basis of F3 is 1 1 1

a b c
a2 b2 c2

 .

Show that for any w ∈ F3, there is a unique v ∈ F3 such that Tv = w. (Hint: you
can use HW 2, Problem 7.)

(2) Let P(R) be the space of polynomial functions on R. Let T : P(R) → P(R) be the
linear transformation given by

(Tf)(x) = x(x− 1)f
′′
(x) + (x− 1)f ′(x) + f(x).

Show that for every g(x) ∈ P(R), there is a unique f(x) ∈ P(R) such that g(x) =
(Tf)(x). (Hint: one way to prove this is to show that T is injective and T (Pn(R)) ⊂
Pn(R).)
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