LINEAR ARGrEBRA
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(i)  Find the eigenvalues of A. 2
(i) Suppusttb.ﬂ#;&b.Exglaiﬂbﬁcﬂyhuwtnﬁudmhwrﬁbhmui:P
i
PIAP = ("’ ) 3]
0
(i} Prove that if B = (g 411)- where ge &, then m:rsismim:rn'bﬂ:manﬁ‘P
such that P~'BP is a diagonal matrix. 4
1 0 1 :
Themawizx A =0 1 © represents a linear ransformation 5 B — B* with
1T 0 |

respect 10 the standard basis in both the domain and codomairn.
(i Dietermine the characteristic equation of A and by solving this cquation show

that the eigenvalues of fare O, 1 and 2 4]
{91115) (i} Find bases [or the clgENSpaces of f mﬂﬁmmmﬁ w the :'lgl:n'.-nlum
oy &l

{iiy  Henee find an arthonormal basis for R? consisting of eigenvetlors of f. (1]
{iv) Write down an orthogonal matnx P such that PTAP is diagonal, and wrile

down this diagonal matrix. (2]
o 2 2 ]
; The matrix A ={2 2 =—4| represenis the linear transformation /8 — R’
7 —4 2

with respect to the standard basis in both the domain and codomain.
The cigenvalues of A arc —3 and 6, which is a repeated root of the characteristic

{ ) pquation of A.
fﬂ/j‘! {fy  Find bases for the eipenspaces of [ corresponding to the cigeavalues given
above.
(i) Hence obtam zn arthonormal basis {a, b, ¢} for R* consisting of eigenvectors
of f.

()  If the vectors 3, b. ¢ of part (ii) are the columns of a matrix P, write down the
entries in the matrix B = PTAP.

{iv) Whatis the relationship berween the matrix B and the lincar transformation f 7

4 2 2
@ The matrix & = | =1 1 —1 | cepressniza linear transformation f:R? — R?

o 0o 2
with respect to the standard basis in both domain and eodomain.

3]

~ (a) Determine the sigenvalues of f. L

{iql} '3) { (k) Determine the eigenspace cof respanding te each eigenwalue. [3]
:  [e) Wrile down a bagis for BY consisting of sigenvectorns of f. [2]

(d) A wector in the damain hat coordinases (1, —2, 3) with respect Lo the standacd

basiz, Find the eoordinates of this vector with respect to the basis of part {c},

and zo find the coordinates of ita image under §, also with respect to the basia
af part (o} 2]

el =
The matrix A = 0 1 2| represents the linear transformation f B — R
-2 2 3

with respect to the standard basis in both the domain and the codomain.

: {2 I?Eh‘:‘l:l‘l!‘li.n{: the characteristic equation of A and solve this equation to find the
(q} ] eigenvalues of f. 2]
ta ! ' (b} Find bases for the eigenspaces of f. [4]

{c) The matriz, C, of f with respect to the eigenvector basis in damain and

codomain can be expressed as © = PTAP. Find the matrix P and write
down the matrx C. [JI



