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Let P, be the set of all polynomial functions of degree <2. Consider P, with the
1

inner product { p,q) :J p(x)g(x)dx. Use the Gram-Schmidt process to transform
-1

the given basis {u;, u», 3} into an orthogonal basis, where

2 2
u=l+x",  uy=l—x",  uz=x.

(53] 4 EEp I E]09C.
L] vimu=1+x", (v, vi)=56/15,  (uz, v1)=8/5
va=r—((uz, viY{ vy, viYvi = (1=x%) — (3/7)(1+x%) = (2/7)(2-5x%) .
< V2, V2>=8/21, ( us, V1>=0 5 ( us, V2>=0 5
vi=us—(( uz, vi)/{ vi, vi))vi—( us, va)/{ va, va))va =uz — Ov; —Ov, = x .
< V3, V3>:2/3.
ek -1 et e 12 2 12/ .2 12
7 7 ortjhonormal basis£% (15/56)“(1+x7), (21/8) "“(2-5x7), (3/2) “x

4.(28%) [1=)787%Y ! ]

5 3 -7
Let4= | -1 1 1
3 3 -5

(a). Find the eigenvalues of 4.
(b). Find a basis for each eigenspace of A.
(c). Find a matrix P that diagonalizes 4 and determine P~ 'AP.
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(d). Use diagonalization to compute A4'°.
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(53471 2 fE(a)(b)(c) i RETE1 12C. 4 ()t RE 7] 16B.

L) Graqps

(a) det(Ad—x] )= —x>+x*+4x—4= —(x—1)(x-2)(x+2).
(b) 1,2,-2f1YeigenspaceflVEL & ST HIFVEL { [1,1, 110}, { [1,-1,01".}, { [1,0, 11"}

(©) - 7
111

P=|1 -1 0|, D=P'aP=
1 0 1

(d) A"°=(PD"°P "=Pdiag(1,1024,1024)P""'

1 -1023 1023
= | -1023 1 1023
-1023 1023 2047

1
0

Apteigenvaluet’1,2,-2.




