78 - - Linear Fransformations

a, Fortwoangles. « and 8. consider the products 3, Dy
and Dy Dy, Arguing geometrically, describe the lin-
ear trunsformations ¥ = Dy Dyt and ¥ = Dy x.
Are the two transformations the same?

b. Now compute the praducts D, Dpoand Dy D, Do
the results make sense in terms of YOour answer in
part {2)? Recall the trigonometric identities

sin{ee £ £) = sinw cos f £ coser sin B

coslr & i) = cosacos § F sine sin g,

30. Consider the lines P and Q0 in B sketched below. Con-
sider the linear transformation 7(¥) = refg (refp(¥)),
that is. we first reflect ¥ about P and then we reflect the
result about Q.
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a. For the vecter X given in the figure, sketch T(¥).
What ungle do the vectors ¥ and 7(¥) enclose? What
is therelationship between the lengths of ¥ and T1%)?

b. Use your answer in part (2 (o describe the trans-
formation 7 geometrically, as a reflection. rotation.
shear. or projection.

€. Find the matrix of 7.

d. Give a peometrical interpretation of the linear trans-
formation Li¥) = refp(refQ(_.?)). and find the
malrix of L.

31, Consider two matrices A and B whose product A8 ix

defined. Describe the / th row of the product A B in terms
of the rows of A and the matrix 3.

32, Find all 2 x 2 matrices X such that AX = XA for all
2 » 2 matrices A,

For the matrices A in Exercises 33 through 42, compute
A’ = AA. A% = AAA.and A%, Describe the pattern that
emerges, and use this pattern to find A" Interpret your
answers geometrically, in terms of rotations, reflections,
shears, and orthogonal projections.
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In Exercises 43 through 48, find a 2 x 2 matrix A with
the given properties. (Hint: It helps to think of geometrical
examples. }

3. At h A=1h 4. A A =1
45, AS= h At = I
46. A7 = A_all entries of A are nonzero,

47, A% = A, all entries of A are NONZEro.
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In Exercises 49 through 54, consider the matrices
61] -1 0] ol o]
A__I OJ' B_[u |}‘ c*[o —IJ'
S I . _foe 08 0 -1
b= 1 0} - E= [().8 —{LﬁJ' F= [1 n} '

KU 0.8 —0.6 L=
“=1a u]' H“[U.ﬁ (}.SJ' J_[I 1]‘

Compute the indicated products. Interpret these prod-
ucts geometrically, and draw composition diagrams, as in

Example 2.
49, AFand FA 8. CGand CG
51. FJand JF 52 JHand HJ

53, CDand BDC 54. BE und ER.

In Exercises 53 through 64, find all marrices X thar satisfy
the given matrix equation.
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635. Find all upper triangular 2 < 2 matrices X such that &2
15 the zero matrix,



