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(b) IBI=0, so the transformation is not one-to-one.
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Section 4.8

£

points since there are no solutions to the equation T

{(c) This transformation has no fixed

y=y+1

/r—ke) The set of fixed points is the set of all points for which (xy) - (;'X)Th's s the set {"(r;"r')}'."";, |
e s e

U, then T(u) = u and )

j () Ifuand v are fixed points of a linear transformation T: U —
T(v) = v, so that T(u+v) = T(u) + T(v) =u + vand T(cu) = cT(u) = cu. Thus both u+v
cu are fixed points of T, and the set of fixed points is therefore a subspace of U. /

and

"
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X
®) T([yj)= [8x+7y 0

5 7 —6][x]
Tisinvertible. T-1(]*]) = [" = [ 7x=6 | T(x, y) = (7x-6y,-8x+7y).
y -8 7|yl [8x+7y

T1@ 3)=(-45).
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T s singular, T does not exist
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Section 4.8

TR s SRR Sl

x X+Z 1 1 0] Jo 0 1 1 0 1
0) T(Iy={4x+4dy+3z| T(jo))=(4 |, T({1])=|4]| T(lo)=|3]| A=la 4 3]
z| |4x-3y-3z 0| |4 0] |-3 il 13 -4 3 3

-3 =3 -4 ' x| [-3 -3 -4][x] [-3x-3y-4z
Al=lo 1 1| Tisinvertible. T(|yh=lo0 1 1 yl=|  y+z
4 3 4 z 4 3 4||z| |4x+3y+4z

T'1(x, Y.Z) = (-3x-3y-42,y+z,4x+3y+4z). T‘1(1,-1,2) =(-8,1,9).




Section 4.9

i
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7. LetT be alinear transformation from R® to R?. Dim domain(T) =3 and dim range(T) ;o

i S
| < 2, so dim ker(T) = dim domain(T) - dim range(T) = 1. Thus ker(T) is not the zero vector ‘\‘x\
55 and T is not one-to-one. \
In general, if dim(U) > dim(V) and T: U — V is a linear transformation, then dim ker(T)
! = dim domain(T) - dim range(T) = dim(U) - dim(V) = 1. Thus ker(T) is not the zero
‘ vector and T is not one-to-one. .
8. Converse Theorem 4.31: Let T: U — V be a linear transformation. If T preserves finear
independence then it is one-to-one. /
Proof: Suppose T(u) = T(w). Then 0 =T(u) - T(w) = T(u - w). /
letu-w =a, u, +a,u, +.. -+a, u ,where{u,,u,,...,u }isabasisfor U. Thus /
0=Tu-w)=T(a, u, +a, u, +.. +a u)=a; Tu)+a, Tu,)+. .. +a T(u, ). /
But{'i'(u1 ) Tw,),. .., T(u )}is a linearly independent setin V so a, =a, =...=a, =0. |
Thereforeu -w =0, u= w, and T is one-to-one.
[ , -
{‘J 10. T,and T, are inveftible. Let standard matrices be A and B. Thus T,(u)=Au, and To(u)=Bu. &
l Too Ty {u)=To(T4 (W)= 12(:*’\(u))={31t\(u). Standard matrix of T,0 T, is BA. )
| BA is invertible. (BA) '=A"B™". Thus (T,oT,) (u)= A'B" L“:T,' 0T, ).
Exercise Set 4.9

—

2 (0.1.2)=1(0.0,0) + (0.1 2)/T

EEE—y ' ()

(r-s) r ‘S’) + (3,6 o)

_30r-23s-19, 13r+9s+8, -5r-3s-3,1,5)

| o= (-32r-233) 13e s ShEsdls, 0 ) F9,%,-3,0,0)

\




12. LetT(x) = Ax. First suppose ker(T) =0. If Ax, =yand Ax, =ythenA(x, -X, )= 0.
Thus x, -x, isinker(T), sox, -x, =0;thatis, x; =X, , sothere is exactly one solution
to Ax=y.

Now suppose Ax =y has X, asits unique solution. If zis in ker(T), then Az=0, so

A(x, +2)=y+0=y. Thusx, +z is a solutionto Ax =y. Thatmeansx, +z =X, , 80

z =0, and ker(T) is the zero vector.

(b) (D? + 4D+3)e™ =0, so (m? +4m+3)e™ =0, which gives (m+3)(m+1) = 0, so that
m = -3 or m = —1. Thus a basis for the kernel is the set {3, e ¥ }.
ker(D? + 4D+3) = {ae"3* + be™}.

14.

rg._,,___,_

(b) (92 -3D)e™ =0 gives (M2 -3m)e™ = 0, which gives (m-3)m = O, o that
m=3orm=0. Thus a basis for the kernel is the set € 1)

A particular solution is given by -3dy/dx = 8 or y = -8x/3, so the general solution is
y=re® +s - 843,

P g,

[ (d) (D? +8t))e’“" =0 gives (m? +8m)e"‘" = 0, which gives (m+8)m =0, so that
| m=-8orm=0. Thus a basis for the kernel is the set {&8* , 1}.

Azpamcular solution is of the form y= ke?® . We determine k. dy/dx = 2ke® and
_‘ d? yidx® =4ke®* , so that d? yidx® + 8dyidx = 20ke?* =362 Thus k = 3/20, and the
‘ general solution is y =re 8 + s+ 3e2* 120.




	HW12.jpg
	HW12 001.jpg
	HW12 002.jpg
	HW12 003.jpg
	HW12 004.jpg

