PEI Linear Algebra Lesson 10

Lesson 10 Tutorial Questions

10.1 The dimension of the kernel of a map is zero.
Is the map injective? Note: You have to justify or explain your answer.
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10.2 Let T : R? — M3 be a transformation such that T'(e;) = u; and T'(e;) = uy, where e = [O] ,€) = [1]
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(a) Is the map linear?

Note: You have to justify or explain your answer.
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10.3 Suppose that a real-valued matrix A transforms each of the following vectors

1 0 0
x1=|1|,xo=11|,x3=10
1 1 1
into the vectors, respectively,
1 -1 3
yi=|(2|,y2=]0 |, y3= |1
0 3 1

That is, Ax; =y, for i = 1,2,3. Find the matrix A.

10.4 Define two maps T : R? — R and S : R? — R? by, respectively,

(B)-[7) = ()

(a) Is T alinear transformation?

2x+y xX+y

Xy

(b) Is S a linear transformation?

(c) is SoT a linear transformation?

10.5 Let P; be the vector space of all polynomials of degree 3 or less with real coefficients. Suppose
T : P; —V is the linear transformation defined by

ap+a, —ap+a
T(ao+aix+ay® +ayd) = |02 0T

ay—day —ajp—das
for any polynomial ag + a1x+ arx*> +azx> € P;, and V is the range of T'.

(a) Whatis T (24 3x?)?

(b) Find a basis consisting of 2 x 2 matrices for the range of T' that corresponds to the basis of the
domain Ps, namely, {1,x,x%,x°}.
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(c) What is the rank of T?

Hint: The representation matrix of the transformation 7' isA = B
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