@i: Let SeL(v,v) be given by  S(u1)=ui-uz, S(u2)=u1, where {ug,u,} is a basis for V. Find
the matrices of S with respect to the basis {uj,u;} and with respect to the new basis

{w1,w>} where wi=3ui-u; , wo=us+u, . Find invertible matrices X in each case such that
X1AX=B where A is the matrix of the transformation with respect to the old basis, and B

is the matrix with respect to the new basis.

Solution:
. S =u, — - . 1 1 =3y, -
Since ()=, “2 50 is linear transformation S= I A R ,
S(u,) =u, -1 0 w, =u, tu,
MI —W|'|'—W2
41 43 , S(W1)=S(3U1-U2)=3S(U1)-S(U2)=3(U1-U2)-U1=2U1-3U2=
Ltz———v1/14—zw2

1 1 1 3 5 7
Z(Zw] +Zw2j-3(— Zwl + sz )==w, ——w,,

4" 4
1 1 1 3 3 1
S(w2)=S(u1+uz)=2S(u1)+2S(uz)=u1-Ur+U1=2U1-Ua=2(—w, + —w, )-(-—w, + = w, )==w, ——w,
4" 4 4" 4 4" 4
5 7
Sw)=—w ——w, . . ] .
4 ‘1‘ , so, the matrices of S with respect to the basis { wiy,w; } is
S(W2)=ZW1—ZW2
5 3
o4 4| 1f5 3
1T Al -y
4 4

3u,—u, = . . . . .
{ 17T W et X is the matrix of the linear transformation from the basis { us,u; } to the

u, +1/l2 =W,

3 1 1 -1
new basis {wi,w; } ,Xz( ],x-1=l( J
-1 1 411 3

X_lsle(l -1)(1 1}(3 1)21(2 1}(3 1]21(5 3]=Sw_
4\1 3)\-1 of-1 1) 4(-2 1A-1 1) 4(-7 -1



