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2. Not a linear transformation since T(x) = 5" = 25 while i3 0 wo [
0 2 = a

@) T(2x) = (10) = 100 = 50 = 2(T(x)). DO ¢ 0
S - [— Rt L ~ < “
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ising Eq.(8), we see that A~ | 2 5 -3|. Thus D(p(x)) = 0x" + 0x7 - 30x + 16. |

302 -4 , C ! 1o - is |-11] = 11.
5 5 2 9 f20. |7, w_ - -3-8 11. The area is |-11]

#ing column vector notation, we have 24. a) T(xX") = D((2x + 1)7) = 6(2x + 1) = Nw.x, + 24 + 6,1 (7
12y - h(ax + 1) = 0xP 4 Bx b 4, N

T(x") = D((2x + 1 -
_ 26. Taking the point (1, 1) as a new origin, vectors from that

1 3 -2][ 2 -15 , ()

g - - _ sl = . o i o L0l -
Tp, = Avg .w W .M w .WM : I T(x) =D(2x+ 1) = nms Ox™ + Ox + 2, point falling on the sides of the triangle are & =
, T(1y = D(1) =0 =0x + 0x + 0. [5, 7] - {1, 1] = [4, 6] and b = [3, -4] - [1,"1] = [2, -5].
3 -2 1 0 0 1 3 211 0 0 26 0 0 O _b J = -20 - 12 = -32. The area of the triangle is thus
o301 0 -0 -1 L]z 1o 0p- Thus 4 = |24 8 0 O |-32}/2 = 16, since the area of the triangle is half the
2 -4 0 0 1 0 11 -10 3 0 1 6 4 2 0 .
| area of the parallelogram determined by a and b.
1 -5 3 0 1 0 0 1% -8 -1 b) Multiplying A by the coordinate vector of ] ] B i -
=1 2 -1 ol -~ lo 1 0 1-17 10 1 , va bxu _ wkm + 4x - 7 relative to B, we have 32. Solving simultaneously, we find that
1 ]-19 ‘E 1 6 0 1]-19 11 1 | 4T T_v the lines x - 2y = 3 and 2x + 3y = -1 meet at (1, -1),
) ; 2 0 o 0] . 96 v, the lines x - 2y = 3 and 2x + 3y = -8 meet at (-1, -2),
m 26 & 0 Of|;| = 1I56]. Thus the lines x - 2y = 10 and 2x + 3y = -1 meet at (4, -3),
Thus 7 is invertible and the matrix respresentation of T+ 6 & 2 o._ -7] e the lines x - 2y = 10 and 2x + 3y = -8 meetat (2, -4).
{ -
. g [ -8 1 , Tlhx - 5%° + bx - 7) = 96x° + 56x + 12. : If ve-select (1, -1)
relative to B',B is A ~ = 1-17 10 1 - — - — . i :
_r.Hw 11 1 . We compute ’ 1
- (TGO =0 - 4(l) + x=x-4=5x -4 +x), |
i 4 -8 W,&:H\wxvno-ﬁtafpgfnux-wupx-u2+xv. , ? .:- H
3 T T(vfY_ = A Tw = 7 N u
- (v0), = 477V, w0 T(x+x%) =2 - 4(L+20) +x 4% =5 - 7x -2~ | [-2,-1] _
- - bx C 2(x+ 1) + 12+ x).
o) Using Eq.(8) with part (c), (The oomwmnwm:nw -2 and 1 are necessary choices to achieve: 2 1 -4
0 N.H brY = 1 s -2 and x" ‘respectively, and the -6 then is needed to supply 38. {3 -1 2| = - - - - -
( Hv »EJ. nﬁum N Hovw_ the -7x . Alternatively, the coefficients can be found by m 1 3 -8 28 6 126 -2+ (2 + D
H.Hﬁumv - .mf, . Howw + 11b, | mowﬁ.:m a linear m%mnmsuﬂoﬂawn by mwcmnubw like powers of x. ) wv =4 + 26 - 40 = -10. Volume = |-10] = 10.
1 3 j HANvlmx.ﬁwxv+xu%.an + 6x . |
T(BL) = b, + b, 4+ b, | 2 3 ;m)iwv
1 2 3 i = 18x + 0(l + x) - 12{(x + x7) + L(x7). ‘_
Three points are collinear if and only if the "triangle"
;me/ - o%m n wwm +0x + 0 R 5 4 -6 18 \rm/;:m them as vertices has area 0, or equivalently, if and
N 3 9 fo o0 0 Consequently A = . -4 -3 -2 0 ‘ only if the "parallelogram” determined by the vectors emanat-
21. &) Since T(x°) = 0x” + 0x" + 2x + 0@ 4o -w o 0 . W w w -Hm ing from one point to the two others has area 0. We let
2 3 “ i . N
( T(x) = 0x° + Ox% + Ox + 1 c 2 ¢ “ - |
5 ; LT o o 1 la = [2, 3] - [1, -4]
IT¢1y =0x” + 0x° +0x + 0 28. We compute ) . 8x = [1,7) and b = {6, 2] - [1, -4] = [5, 6], and we find
X X 1 7
B} Multiplying 4 times the coordinate vector of ) 1(e”) = mlwi. HAmbN = mbl, that _m 6] =6 357 -29~0. Thus the points are not
axs - Ex2 s g I P . 111 .
(2) &x” - 52" + 10x - 13 ﬂmpmmw“\.m te B, we obtain 12 0 0 collinear
m ¢ ¢ ol 4 ﬁa om Consequently A = o 1746 0 1. .
: m m w -1 I =1 B 0 1/8 52. : Ve let
N 0 ¢ 1 o ﬁ TE )t : 13, 5, ] - (1, 2, 1] = [2, 1, 3],
4 N : i 48, Let A be the standard matrix representation of T. The b=12,2, 2] -1, 2, 1] = (1, 0, 1], and
H?Mw : wxm +10x - 13) = okw N me - 10% + 10 ,?Z equation T(T(x)) = T(x) + T(x) + 3x then corresponds to the nwl h.b.wu_ 51 - (1, 2, 1] = {3, 1, 4].
i 5 T e : ! . ; 2 2
| c) Let p(x) = .mxw + 8x% - 3% + 4. Sirce um - T o7, ve can EmMHHx equation 4° = 4 + A + 3I. Thus A" - 24 = 3I so w 0 1 =20 -1) - 1(4 - 3) + 3(1 - 0)
20000)) By left multinivine i , A(3(A - 2I)) = I. This shows that A is invertible and 1 4 :
( mwawcwm%mﬁumwww by HMrrwgm;»ngw its coordinate wvecky! Aw . ) = -2 -1+ 3 =20 so the points are coplanar.
oy 4 ce, that is, by left multiplying its coordine - . ;
) eft multiplying its coordinzte AT = 3 (A - 2I). Therefore T is an isomorphism, and
vector by A”. We obtain - \.WU

: : n
consequently is a one-to-one mapping of R” onto R



