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Linear Algebra — Day 27

MATH 220
. i . 1 -1
1. (a) Find the characteristic polynomial of A = [1 3 ]
got (A-DT) = det ['* ! I = (L)X = X-4h+3+¢]
/ 3-> B
(b) What are the eigenvalues of A? - >\2 ~Yh+ 4

O = N—Y4x+Y = (X—Z\z 50@

(c) For one of the A you found in part (a), find E). (Write it as a span.)

par- [ 7] =% [0 J e eem s (1]

5 17w 312

. . 0 -2 -—-74 91
2. Consider the matrix C = 0 0 3 803"

0 0 0 3

(a) QUICK! Find the characteristic polynomial of C. <3 Don't panic. Just
write C' — AI and go

(5 _x) (__ 2 _ >\> (3 _ >\§ (3_ >\) from there.
(b) When Jason looked at matrix C, he immediately said
“Boom! The eigenvalues of this matrix are 5, —2, and 3.”

How did Jason know this so quickly?
These ace  the pumbers on  the diagonsl,
ond  all entvies below the al,‘aaona{ ace zero.

(¢) Theorem: If A is a triangular matrix (either upper or lower), then you can find the

eigenvalues of A by l°Dk;"j at  He enfries on Hie d:’ajona/

3. (a) Suppose you know that A is an invertible n x n matrix and Ax = 3x. What is A~ 1x? < HINT: If A~! undoes
A and A triples x, what
should A~! do to x?

A‘l Should l\w'f’.‘rl; X b/ 3l/ < A_,;}:'é')_(‘_

(b) Suppose A is a 3 x 3 matrix whose eigenvalues are 1,2,3. What are the eigenvalues of A=1?

L [
l/ ?_/ OAA 'E

(c) Conjecture: If A is an n x n invertible matrix with eigenvalues A1, ..., A, then the
4 L L
eigenvalues of A~! are ___ ) M e,
(d) Conjecture: A is invertible if and only if _Zero is not  an eigea valbe 2f A < Say something about
\Y its eigenvalues.
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4.

5.

1

det (AXT) = det [ = Gy -y = 52

(b) What are the eigenvectors (in R?) for A? Siiee Nl =0 has no (rga l) Solutioas,

A has  ne (rcnn efje,\\m’uu}.

(a) Find the characteristic polynomial and eigenvalues of A = [0 _01} .

Since A has o (re.” eiﬂe/\\!n’vc_s, i+ hes no (real) (’,n\jendec'/'ofs.
(c) Recall that A is the matrix that rotates vectors in R? counterclockwise by 90 degrees (/2
radians). Given that, why do the answers to (a) and (b) make sense?

Rotation of R* 19/ 90 dedrug C,‘\andu He directon oF euery (mnwo} Vecter .
So  thee is no Vector that remains on Jhe Same [ing when v‘*\)”;f""ed L/ A.

(d) Use the fact that A = {0 1} is reflection in the line y = z to find the eigenvalues of A

1 0

3 .y R < Use geometry! What
7‘* A Vo= \// So 1_ 13 an el enya /ue vectors remain multiples
" of themselves? What
multiple?

without calculation.

~

Aa:—u, Sa -1 s an el‘dej\un{.ﬂ.e.

(a) What is the characteristic polynomial of M = ? What are the eigenvalues?

o O w
o w o
=~ O O

(b) What are the dimensions of the eigenspaces of M?

(c) What is the characteristic polynomial of N = ? What are the eigenvalues?

O O w
S W =
=~ O O

(d) What are the dimensions of the eigenspaces of N?

(e) How are M and N the same? How are they different? How are their eigenvalues the same?
How are their eignespaces different?
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