Math 220
1.9: The Matrix of a Linear Transformation 
Questions for flipped class
(1.9.1) 
Assume that T is a linear transformation.  Find the standard matrix of T.
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(1.9.2) 
Assume that T is a linear transformation.  Find the standard matrix of T.
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 (1.9.3)
Assume that T is a linear transformation.  Find the standard matrix of T.
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(1.9.4)
Show that T is a linear transformation by finding a matrix that implements the mapping.  Note that the x’s are not vectors, but are entries in vectors.
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(1.9.5)  
Show that T is a linear transformation by finding a matrix that implements the mapping.  Note that the x’s are not vectors, but are entries in vectors.
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(1.9.6)
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(1.9.1 solution)
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(1.9.2 solution)
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(1.9.3 solution)
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(1.9.4 solution)
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(1.9.5 solution)
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 (1.9.6 solution)
[image: ]
image6.png
27

(T/F) A linear transformation T : R" — R is completely
determined by its effect on the columns of the 1 x 1 identity
matrix.

(T/F) A mapping T : R" — R is one-to-one if each vector
in R" maps onto a unique vector in R".

(T/F) 1f T :R? - R® rotates vectors about the origin
through an angle ¢, then 7" is a linear transformation.

(T/F) The columns of the standard matrix for a linear trans-
formation from R” to R are the images of the columns of
the n  n identity matrix.

(T/F) When two linear transformations are performed one
afier another, the combined effect may not always be a linear
transformation.
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1. The columns of the standard matrix 4 of T are the images of e; and e;. Write these images
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Follow what happens to ¢ and . Since e; is on the unit
e in the plane, it rotates through ~37/4 radians into a

on the unit circle that lies in the third quadrant and on
the line x> = x1 (that is, y = x in more familiar notation). The
point (—1,~1) s on the line x, = x,, butits distance from the
origin is /2 . So the rotational image of ; is

(~1/42, ~1/4/2). Then this image reflects in the
horizontal axis to (~1/+2, 1/42).
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19. The matrix 4 that changes (i, x2, x3) into (xi — 5x: + 4x3, x2 — 6x3) can be found by inspection
‘when vectors are written in column formation. Write a blank matrix A to the left of the
column vector x and fillin the entries of A. Since 7(x) has 2 entries, A has 2 rows. Since x
has 3 entries, 4 must have 3 columns.
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(T/F) A linear transformation T : " — R is completely — ——
determined by its effect on the columns of the  x n identity \
matrix. 23. See Theorem 10.

(T/F) A mapping T : R" — R is one-to-one if each vector
in R maps onto a unique vector in R".

(T/F) 1f T :R?— R? rotates vectors about the origin T

through an angle ¢, then " is a lincar transformation. ¢ .oy

(T/F) The columns of the standard matrix for  lincar trans-
formation from R” to R are the images of the columns of
the n  n identity matrix.

(T/F) When two linear transformations are performed one
alter another, the combined effect may not always be a linear —
transformation.

27. See the second paragraph in the section
Geometric Linear Transformations of &’ .
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T:R*—>R.T(e) = (2.1,2.1)and T(ez) = (5.2.0.0),
‘where e; = (1,0) and e; = (0, 1)
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3. T :R? — R rotates points (about the origin) through 37/2
radians (in the counterclockwise direction).
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7. T:R?>— R? first rotates points through —37/4 radians
(since the number is negative, the actual rotation is clockwise)
and then reflects points through the horizontal x;-axis. [Hint:
T(e) = (-1/v2.1/v2)]
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19, T(x1, %2, %3) = (¥ = 532 + 4x3, %2 — 633)
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21. Let T:R?—R? be a linear transformation such that
T(x1.x2) = (x| + X3, 4x| + 5x,). Find x such that T'(x) =
(3,8).




