Linear Transformations

(a) Show that As; = Ajs;,i =1,...,n.

and let y
: I 0 (b) Show thatif X = a8 + a8y +- - - + a8, then
v = lll ] 2= LZ) SR \ﬁfl A'X = a1ds) + cadks, + -+ aydks,

Find the transition matrix V corresponding to a (¢) Suppose that kik-" <lfori=1,..,, n. What
change of basis from {vy, v2, 3} to {e;, €2, es}, and happens to A*x as k — oc? Explain.
use it to determine the matrix B representing L 9. Suppose that A = ST, where § is nonsingular. Let
with respect to {vy, v, v3}. B =TS. Show that B is similar to A,

5. Let L be the operator on P; defined by 10. Let A and B be n x n matrices. Show that if A is

similar to B, then there exist n x n matrices S and

L(p()) = xp'(x) + p"(x) T, with S nonsingular, such that

(a) Find the matrix A representing L with respect

o [Lx, £ A=8T" andl Bi=T§
(b) Find the mau-izc B representing L with respect 11. Show that if A and B are similar matrices, then
to [1,x, 1 4+ x°]. det(A) = det(B).
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(E)aindit e mattix S guchethat B S2 g 12. Let A and B be similar matrices. Show that
(d) If p(x) = ap + a;x + a,(1 + x°), calculate

T T . .
L"(p(x)). (a) A" and B" are similar.
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6. Let V be the subspace of Ca,b] spanned by (b) A® and B" are similar for each positive integer

1,e*, e, and let D be the differentiation operator k.
onV. 13. Show that if A is similar to B and A is nonsingular,
(a) Find the transition matrix § representing then B must also be nonsingular and A~" and B~
the change of coordinates from the or- are similar.
dered basis [1, e, e™*] to the ordered basis 14. Let A and B be similar matrices and let A be any
[1,coshx,sinhx]. [coshx = %(eJr + e7%), scalar. Show that
sinhx = 1(e* — e7).] (@) A — Al and B — AI are similar.
(b) Find the matrix A representing D with respect (b) det(A — Al) = det(B — AI).

to the ordered basis [1, cosh x, sinh x].
(¢) Find the matrix B representing D with respect
to[1, e*, e™*].
(d) Verify that B = S~'AS. tr(A) = aj +an+ -+ ay,
7. Prove that if A is similar to B and B is similar to Sh
C, then A is similar to C. oW fhat
8. Suppose that A = SAS~!, where A is a diagonal (@) F(A?) : t.r(BA)
matrix with diagonal elements Ajiyds antaiAns (b) if A is similar to B, then tr(A) = t(B).

15. The rrace of an n x n matrix A, denoted tr(A), is
the sum of its diagonal entries; that is,



