Figenvalue/Eigenvector Worksheet SOLUTIONS,
MATH 521

Prof. Zachariah B. Etienne

Note that these matrices are weird, in that I -1 0
one eigenvalue is always zero. This is done so 0 1 1
that when solving the characteristic equation, 2 1 1
students do not need to factorize a cubic polyno- 49 Matrix #2:
mial. You will also notice an interesting pattern
in the eigenvectors and eigenvalues as well. 4 9 -9

#1, Matrix #1: 2 2 =2

2 7 =7
-3 -1 1
3 -3 3 —A% — A% 4+ 20\
3 1 -1
{_57470}
—A3—7AZ - 12X 1 2 0
01 1
-1 -1 0 .
0 1 1 #3, Matrix #1:
1 11 2 -5 5
#1, Matrix #2: -1 -1
-1 4 -4
-3 -2 2 )
1 1 -1 —A% =A%+ 6A
-1 0 -0 {_37 27 0}
—A3 —8)\% — 15\ -1 =20
0o 1 1
-3 0 #3, Matrix #2:
0 1 1
1 11 -2 3 -3
#2, Matrix #1: j _41 _14
4 4 -4 5 5
4 —9 9 =A% = T7A* —10A
-4 2 —2 {_57 _27 0}
16)\*)\3 1 2 0
01 1
{—4,4,0} 111



#4, Matrix #1:

3 -7 7
-1 1 -1
-1 5 =5
R S S )
{-4,3,0}
-1 -3 0
0o 1 1
1 1
#4, Matrix #2:

4 9 —9
2 2 -2
2 7 -7

22— A% 4200
{—5,4,0}

_ O
— = N
_ = O

#5, Matrix #1:

1 6 —6
11 -1
1 6 —6

—\% —4X\2 + 5\
{-5,1,0}

_ o =
[ WG —
= = O

#5, Matrix #2:

—4 2 -2
2 2 -2
—2 4 —4

23— 627 — 8\
{—4,-2,0}

#6, Matrix #1:

3 —6 6
1 -1 1
1 2 =2
9N — \3
{-3,3,0}

-1 3 0
0 11
1 11

#6, Matrix #2:

#7, Matrix #1:

4 —6 6
4 —4 4
4 -2 2

23+ 202 + 8\
{47_270}

1 -1 0
1 0 1
1 1 1

#7, Matrix #2:



#8, Matrix #1: #10, Matrix #1:

-3 1 -1 2 1 -1
1 -1 1 -1 1 -1
1 1 -1 1 2 -2
A3 =522 -6\ —A%2—3)\2 -2\
{-3,-2,0} {-2,-1,0}
-3 -1 0 2 -1 0
1 0 1 1 0 1
1 1 1 1 1 1
#8, Matrix #2: #10, Matrix #2:
2 5 -5 3 —6 6
-1 -1 1 3 -3 3
-1 2 -2 3 0 0
A2 =A% 46) 9N — \3
{-3,2,0} {-3,3,0}
1 -2 0 -1 1 0
0 1 1 0 1 1
1 1 1 1 11
#9, Matrix #1: #11, Matrix #1:
-3 -1 1 -3 2 -2
1 1 -1 -1 -1 1
1 3 -3 1 4 —4
23 —5X% —6) 23 —8)\% — 15\
{_3a_270} {_57_370}
-3 1 0 1 30
1 01 01 1
1 11 111
#9, Matrix #2: #11, Matrix #2:
2 -5 5§ -5 2 -2
—2 2 9 -5 5 =5
-2 5 =5 -5 8 -8
23— A2 46X 2% —8)\2 — 15\
{-3,2,0} {—5,-3,0}
-1 -1 0 1 -1 0
0 1 1 1 0 1
1 1 1 1 1 1



#12, Matrix #1: #14, Matrix #1:

2 -5 5 2 6 —6
-2 2 -2 2 2 —2
-2 5 _5 2 6 —6
23— X216 —2% — 222 4 8\
{-3,2,0} {—4,2,0}
-1 =1 0 1 10
0 1 1 011
1 1 1 111
#12, Matrix #2: #14, Matrix #2:
4 1 -1 -2 -3 3
2 2 -2 —2 2 -2
2 7T -7 -2 7 =7
A3 —9A2 — 20\ A3 —7A% — 10X
{—5,—4,0} {—5,-2,0}
1 -2 0 -1 10
0 1 1 0 11
1 1 1 1 11
#13, Matrix #1: #15, Matrix #1:
3 2 -2 5 —6 6
3 1 —1 -5 5 -5
3 4 -4 -5 6 —6
9x — A3 —A% 4+ 402 4 5\
{-3,3,0} {5,-1,0}
110 -1 -1 0
01 1 1 0 1
311 1 1 1
#13, Matrix #2: #15, Matrix #2:
-4 1 -1 —4 1 -1
2 2 -2 2 -2 2
2 7T -7 2 1 -1
—X3 — 922 — 20\ X372 —12)
{—5,—4,0} {—4,-3,0}
1 -2 0 -2 -1 0
0 1 1 1 0 1
1 1 1 1 1 1



#16, Matrix #1:

#16, Matrix #2:

#17, Matrix #1:

-2
-2

-2 2

161 — \°
{—4,4, 0}

1
0
1

4
-2
-2

-2 0
1 1
1 1

4 -4
-1 1

16) — A3
{—4,4,0}

1
0
2

-2

-2 0
1 1
1 1

-2 2

22— A% 4200
{—5,4,0}

#17, Matrix #2:

1
0
1

4
2
2

-2 0
1 1
1 1

-8 8
-2 2
2 =2

16X — A3
{—4,4,0}

-1
0
1

2 0
11
11

#18, Matrix #1:

#18, Matrix #2:
-3 1 -1
-3 -3 3
-3 1 -1

23— 722 — 12\
{—4,-3,0}

1 10

01 1

111
#19, Matrix #1:

-2 3 -3

#19, Matrix #2:
-5 =2 2
-5 -5 5
-5 =2 2

23— 8)\% — 15\
{-5,-3,0}

110
1 01
111



#20, Matrix #1:

5) 6 —6
-5 —5 5
-5 —4 4
—A% 4407 4 5
{5,—1,0}
-1 1
1 0
1 1
#20, Matrix #2:

e )

—A% =A% 420
{_27 17 0}

1 -1 0
0 1 1
1 1 1

#21, Matrix #1:

#21, Matrix #2:
2 -1 7

-1 1 -1
-1 6 -6

2 =322+ 10\

{-5,2,0}

-1 -2
0

0
1 1
1 1 1

#22, Matrix #1:

“A3 4302 40
{4,-1,0}
1 -1 0
1 0 1
1 1 1

#22, Matrix #2:

#23, Matrix #1:

#23, Matrix #2:

-1 -1 1
-1 2 =2
“A2— 222 43\
{-3,1,0}

1 -1 0
0 1 1
1 1 1



