HW MATH227/7

1. Find u - v given that [ju+v|| =1 and |Ju — v|| = 5. (Hint: Use Theorem 4.1.6)

2. It can be proved that if A is a 2 x 2 matrix with det(A) = 1 and such that the column
vectors of A are orthogonal and have length 1, then multiplication by A is a rotation
through some angle 6. Verify that
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satisfies the stated conditions and find the angle of rotation.

3. Find the standard matrix for the stated composition of linear operators in R?

(a) A rotation of 90°, followed by a reflection about the line y = .

(b) An orthogonal projection on the y-axis, followed by a contraction with factor k = %
(c) A reflection about the x-axis, followed by a dilation with factor k = 3.

4. Find the standard matrix for the linear operator defined by the equations and use
Theorem 4.3.4 to determine whether the operator is onc-to-one

wy = 85171 + 41132
(a) Wy = 21‘1 + X9
wy = 2.’]31 - 3372
(b) Wy = 5$1 — Xy
w, = —o1+ 3y + 223
(¢) we = 2z;+4xs
wy = I+ 3332 + 613
wy = T+ 2z9+ 3z3
(d) Wy = 2$1 + 51’2 + 3$3
Wy = I+ 8373

5. Determine whether the linear operator 7' : R? — R? defined by the equations is
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one-to-one; if so, find the standard matrix for the inverse operator, and find T “Hwy, we).

w; = T+ 23]2
(a) Wy = =1+ T
2 1 2
(b) w = 4331 - 62)2
wy = 221+ 379
wy = T2
(C) Wy = —Ii
wp = 31‘1
(d) Wy == —5:(;1

/
6. Determine whether the linear operator T : R® — R? defined by the equations is

one-to-one; if so, find the standard matrix for the inverse operator, and find T~ wy, ws).

w = I — 2.’1’)2 -+ 213
() wy = 2z1+ 22+ 23

wy = 1+ Ty

w = X — 3.’112 + 414
() wy = -m T2+

wy = —2To + O3

w, = T+ 4r — 24
(C) Wy = 2x1+ 7Ty + T3

wy = I+ 31‘2

wy = I+ 2.7)2 + x3
(d) wy = =2z + 9+ 43

wy = Txy+4xe — d23

7. Use Theorem 4.3.2 to determine whether 7 : R? — R? is a linear operator.
() T(e,y) = (209)  (0) T(w.y) = (y) () T(w,y) = (~y,a) () T(x,) = (2,0)




