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In each of questions 1, 2, 15, 22, you should also decide whether the transformation
is injective (‘one-to-one’), and whether it is surjective (‘onto’).

In Exercises 1-10, assume that 7" is a linear transformation. Find
the standard matrix of 7.

1. T:R*> > R%T(e;) =(3,1,3,1),and T(e;) = (—5,2,0,0),
where e; = (1,0) and e; = (0, 1).

2. T:R3¥ > R?%, T(e) =(1,4), T(e)=(-2,9), and
T'(e3) = (3,—8), where e, e,, and e; are the columns of
the 3 x 3 identity matrix.

In Exercises 15 and 16, fill in the missing entries of the matrix,
assuming that the equation holds for all values of the variables.

? 7 ? X 2x, — 4x,
15 ? ? ? X2 = X1 — X3
? ? ? X3 —X3 + 3X3

22. Let T:R?> > R? be a linear transformation with
T(xy,x) = (2x; — x3,—-3x; 4+ x3,2x; — 3x;). Find x such
that 7(x) = (0, —1, —4).
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31.

32.

Let T :R" — R™ be a linear transformation, with A its
standard matrix. Complete the following statement to make
it true: “7" is one-to-one if and only if A has pivot
columns.” Explain why the statement is true. [Hint: Look
in the exercises for Section 1.7.]

Let 7 :R" — R™ be a linear transformation, with A its
standard matrix. Complete the following statement to make
it true: “7T maps R" onto R™ if and only if A has
pivot columns.” Find some theorems that explain why the
statement is true.



