Math 220
5.1: Eigenvalues and Eigenvectors
Questions for flipped class
[bookmark: _Hlk135379616][bookmark: _GoBack]Important terms

Eigenvectors identify:




Eigenvalues identify: 
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From the Google and tied to data analytics: Eigenvalues and eigenvectors can be used to extract the most important features of a dataset by identifying the directions of maximum variation in the data. These directions can be represented by the eigenvectors, and the amount of variation in each direction can be represented by the corresponding eigenvalue.
 (5.1.1 solution)
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(5.1.2 solution)
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(5.1.3 solution)
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(5.1.4 solution)
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(5.1.5 solution)
Note: This solution doesn’t quite match as the A matrix students worked with includes a column of negative fives,
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(5.1.6 solution)
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. Without calculation, find one cigenvalue and two linearly
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your answer.
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(T/F) If Ax = Ax for some vector x, then 4 s an eigenvalue
of A.

(T/F) If Ax = Ax for some scalar A, then x is an cigenvector
of A.

(T/F) A matrix A is invertible if and only if 0 is an eigenvalue
of A.

(T/F) A number c is an cigenvalue of A if and only if the
equation (A — ¢/)x = 0 has a nontrivial solution.

(T/F) Finding an eigenvector of A may be difficult, but
checking whether a given vector is in fact an eigenvector s
casy.

(T/F) To find the eigenvalues of A, reduce 4 o echelon form.

(T/F) If v; and v, are linearly independent eigenvectors, then
they correspond to distinct cigenvalues.

(T/F) The eigenvalues of a matrix are on its main diagonal.

(T/F) If v is an eigenvector with eigenvalue 2, then 2v is
cigenvector with cigenvaluc 4.

(T/F) An cigenspace of A 'is a null space of a certain matrix
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5. 15 Ax a multiple of x? Compute |4 =5 1 73J - So| =3/ is an eigenvector of A for the

cigenvalue 0.
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. To determine if 4 is an cigenvalue of 4, decide if the matrix A~41 is invertile.
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Invertibility can be checked in several ways, but since an eigenvectoris needed i the event that one
xiss, he best trategy i o ow educe the sugmented matix for (A~ 41)x =0

[ 0 -1 0] [1 0101t 0 10

2 - tof-[0 - < ol-fo a1 10

3 4 10/ lo 4 40lo o 0o
“The equation (4 41)x =0 has a nontivia soution, s0 4 s an eigenvalue. Any nonzero solution of
(A=41)x=0 s a comesponding eigenvestor, The entiesin  soution satsfy x; +% =0 and
—%, =15, =0, with x, fre. The general solutionis ot requesed, st save time,simply take any.
nonzero vl for x, o produce an eigenvector If 3, =1, then x=(-1, -1,





image10.png
10 -9] 4 0] [6 -9

10 For A=4: H,,L 4Hn 'H‘ _6]

S 0] [1 96 o
"o 00

The augnentsd i for (4-41 ] -,

[=

wais [3;2] o [;]

;i fee. The general soluton is

P —




image11.png
15 For A=3: [(A-30) 0)= -1 2 Thus 5 +25, +35 =0,with 7, and

2 4
%, free. The general soluton of (4-31)x=0, is

g3k [2] [ —2][3

5 1| 0| Bosis for theeigenspace:| | 1),/ 0

x of |1 B of[ 1

Note: For simplicty, th text answer omits theset rackets. | permit my students 10 lst  basis without the sct
brackets. Some insiructors may prefer to include brackes.
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5 55| isnotinvertible becanse it columns arelinearly dependea. S0 the auni
558

s an cigenvalue of A, Bigenvectors for the eigenvalue 0 are solutions of Ax =0 and thercfore have.
entiesthat produce a inear dependence relation among he columns of 4. Any nonzero vector (in RY)

‘whose entris sum o0 will work. Find any two such vectorsthat ae ot mltiples; for instance,
(11,-2) and (1,-1,0).

20, The matrix
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(T/F) A matrix A is invertible if and only if 0 is an eigenvalue

A False, this is backwards

(T/F) A number c is an cigenvalue of A if and only if the

equation (A — ¢/)x = 0 has a nontrivial solution
rue

(T/F) Finding an eigenvector of A may be difficult, but
checking whether a given vector is in fact an eigenvector s

asy. e

(T/F) To find the eigenvalues of A, reduce 4 o echelon form.

N False
(T/F) If v; and v, are linearly independent eigenvectors, then
they correspond to distinct cigenvalues.

False, an eigenspace can have dim > 1
(T/F) The eigenvalues of 2 matrix are on its main diagonal.

Filjeythisis nly (necessarly) true of diagonal matrices
(T T is an eigenvector with eigenvaiue 2, then 2v 15 an

cigenvector with cigenvaluc 4.

False - lamda =2
(T/F) An cigenspace of A 'is a null space of a certain matrix

True? - The eigenspace of A corresponding to lamda
is the nullspace of the matrix A-lamda L
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5. Is | =3 | an cigenvector of [ -5 If so, find
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the eigenvalue.
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find a basis for the eigenspace corresponding
10 each listed eigenvalue.
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