HW MATH227/7 Solutions
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1. wv = {|ju+ v|[= 3|[u—v|[= —6.
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2. det(A) =1, let vi = { V2 ] and vy = { V2 } be the column vectors of A, then
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[lvi]| = 1, |lve]l = 1, and vi-vy = 0. Hence multiplication by A is a rotation through an
angle § = %”.
3. (a)
r 0 1][o -1]_[1 o0
[T“’OTl]:iTZ“Tl]:[1 0H1 0] |0 —1}
(o) 1 o
> 01100 0 0
meri=mmi=|§ 1 |[o V)= [0 }]
(© _ /
30 1 0 3 0
[TQOTl]_[Tﬂ[TI]“{O 3}[0 —1 "’_0 _3]
4.
8 4 . N .
(a) A= 9 1 l , det(A) =0, so A is not invertible and 74 is not one-to-one.
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by A= 51| det(A) # 0, so A is invertible and T} is one-to-one.
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(c) A= 2 0 4|, det(A) =0, so A is not invertible and T4 is not one-to-one.
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(d) A=1]2 5 3], det(A)=-1, so A is invertible and T4 is one-to-one.
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5.

(a) T is one to one, the standard matrix of the inverse oprator is 7! = { 3
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T Hwy,wy) = (%wl — %’(Ug, %wl + %wg)
(b)  The linear operator T is not one-to-one since det(T") = 0.
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(¢) T is one to one, the standard matrix of the inverse oprator is 77! = [ } :
T~ wy,w2) = (—wq, —w)

(d)  The linear operator T is not one-to-ore.
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(a) T is one to one, the standard matrix of the inverse opratoris T-' = | =1 2 =3
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T~ wy, wa, ws) = (wy — 2wy + 4ws, —wy + 2wy — 3wy, —w, + 3wy — 5ws)
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(b) T is one to one, the standard matrix of the inverse oprator is 7! = —é ﬁ %
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(c) T is one to one, the standard matrix of the inverse oprator is 7-% = A
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~1 , p — (=3wi=-3wy+1lws witwe—3ws —wi+we—w3
T (wla wa, LUS) — ( 2 ) ) ) 2 )

(d)  The linear operator is not one-to-one since det(T) = 0

7. Let u = (z1,y1) and v = (x9,y9).

(a) T is a linear transformation since T(u+v) = (22,4229, y1+12) = (221, y1)+ (229, y2) =
T(u) +T(v) and T(cu) = (2cz1, cyy) = c(2zy, y1) = cI'(w).

(b) T is not a linear transformation since T(u + v) = (22 -+ 212y + 22,9, + y2) #
(2 + 23,91 + y2) = T(u) + T(v).

(c) T is a linear transformation since T(u+v) = (—y1 — yo, 21 + 20) = (—y;,21) +
(—y2,22) = T'(u) + T(v) and T(cu) = (— CJl,C.T1) c(—y1, 1) = cT'(u).

(d) T is a linear transformation since T(u + v) = (27 + 2,,0) = (x,0) + (29,0) =
T(u) +T(v) and T(cu) = (cx1,0) = c(z,,0) = cT( ).






