ANSWERS (01):

(a) The eigenvalues are {—2, 1,0} and the eigenvector(s) are
{-2,{3,—-2,1}} {1, {1,-1,1}} {0,{-1,1,0}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{0,-1,1}} {-3,{1,0,0}} {-1,{2,0,1}}
(¢) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{-2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {—3, —3, —3} and the eigenvector(s) are
{-3,{-1,0,1}} {-3,{-1,1,0}}
(e) The ecigenvalues are {—3, —3, —3} and the eigenvector(s) are
{=3,{-1,2,0}}

ANSWERS (02):

(a) The eigenvalues are {6,1,0} and the eigenvector(s) are
{6,{1,—-1,1}} {1,{-1,2,1}} {0,{—1,1,0}}
(b) The eigenvalues are {—3, —2, —2} and the eigenvector(s) are
{=3,{-1.1,1}} {-2,{-3,0,2}} {-2,{0,1,0}}

(c) The eigenvalues are {3, —2, —2} and the eigenvector(s) are

{3,{-1,0,1}} {-2,{-3,-1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{-2,{-2,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_27 {_17 _17 1}}
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ANSWERS (03):

(a) The eigenvalues are {3,2,1} and the eigenvector(s) are

{3,{-3,2,2}} {2,{-1,0,1}} {1,{-3,1,2}}

(b) The eigenvalues are {3, —2, —2} and the eigenvector(s) are
{3,{-1,-1,1}} {-2,{-1,0,1}} {-2,{1,1,0}}
(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are
{-1,{2,1,2}} {1,{1,1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,1,0}}

ANSWERS (04):
(a) The eigenvalues are {—5, —3,0} and the eigenvector(s) are

{-5,{-5,-3,4}} {-3,{-2,-1,2}} {0,{-1,0,1}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{1,0,1}} {-3,{0,1,0}} {-1,{2,1,1}}
(c) The eigenvalues are {—1, —1,0} and the eigenvector(s) are

{-1,{1,0,0}} {0,{2,2,1}}

(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{-2,{0,0,1}} {-2,{-1,1,0}}

(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_Qa {27 1’ 1}}
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ANSWERS (05):
(a) The eigenvalues are {4, —1,0} and the eigenvector(s) are

{4,{1,-1,1}} {-1,{-1,1,0}} {0,{-1,2,1}}

(b) The eigenvalues are {—3, —1, —1} and the eigenvector(s) are

{-3,{2,1,1}} {-1,{1,0,1}} {-1,{0,1,0}}

(c) The eigenvalues are {2, 1,1} and the eigenvector(s) are

{2,{-1,1,0}} {1,{1,0,1}}

(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{-1,{0,1,1}} {-1.{1,0,0}}
e e eigenvalues are {—2, —2, —2} and the eigenvector(s) are
The ei 1 2,-2,-2 d the ei
{-2,{2,1,2}}

ANSWERS (06):
(a) The eigenvalues are {—4, 1,0} and the eigenvector(s) are

{-4,{-1,1,0}} {1,{-1,1,1}} {0,{-2,3,1}}

(b) The eigenvalues are {—2, —2, —1} and the eigenvector(s) are

{_27{17051}} {_27{_17290}} {—1,{2,—3,1}}

(¢) The eigenvalues are {3, 3,2} and the eigenvector(s) are

{3,{—-1,-1,1}} {2.{1,1,0}}

(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are

{-1,{0,0,1}} {-1.{2,1,0}}

(e) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{-1,{1,0,1}}

68



ANSWERS (07):

(a) The eigenvalues are {7,2,1} and the eigenvector(s) are
{7, {1,-1,1}} {2,{-1,1,0}} {1,{3,—2,1}}
(b) The eigenvalues are {—2, —1, —1} and the eigenvector(s) are
{-2,{3,1,0}} {-1,{0,0,1}} {-1,{2,1,0}}
(c¢) The eigenvalues are {3,2,2} and the eigenvector(s) are
{3,{1,0,1}} {2,{1,-1,3}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{-1,{0,0,1}} {-1,{2,1,0}}
(e) The eigenvalues are {1, 1,1} and the eigenvector(s) are
{1,{0,0,1}}

ANSWERS (08):

(a) The eigenvalues are {3, —1,0} and the eigenvector(s) are
{3,{1,-1,1}} {-1,{3,—-2,1}} {0,{-1,1,0}}
(b) The eigenvalues are {3, —1,—1} and the eigenvector(s) are
{3,{1,0,1}} {-1,{1,0,2}} {-1,{1,1,0}}

(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are

{2,{1,1,0}} {-1,{-2,-1,2}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are

{-1,{0,1,2}} {-1,{1,0,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 07 2}}
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ANSWERS (09):
(a) The eigenvalues are {3, —1,0} and the eigenvector(s) are

{3,{1,-1,1}} {-1,{-1,1,0}} {0,{-1,2,1}}

S

(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are

{-1,{-3,0,1}} {-1,{1,1,0}} {0,{-1,1,1}}
(c) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{-2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{0,0,1}} {1,{2,1,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 0, 2}}

ANSWERS (10):
(a) The eigenvalues are {—4, —3,0} and the eigenvector(s) are

{_4a{_1a071}} {_3a{_2a1>3}} {07 {0,1,0}}

(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are

{_15{07351}} {_17{17070}} {07 {25271}}

(c) The eigenvalues are {3, —2, —2} and the eigenvector(s) are

{37{_17071}} {_27{_37_172}}

(d) The eigenvalues are {1,1,1} and the eigenvector(s) are

{1,{2,0,1}} {1,{0,1,0}}

(e) The cigenvalues are {3,3,3} and the eigenvector(s) are

{3,{1,0,1}}
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ANSWERS (11):
(a) The eigenvalues are {2, —1,0} and the eigenvector(s) are

{2,{—2,-2,1}} {-1.{1,1,0}} {0,{-7,—6,2}}
(b) The eigenvalues are {1,1,0} and the eigenvector(s) are
{1,{0,0,1}} {1,{1,1,0}} {0,{2,1,0}}

(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are

{-1,{2,1,2}} {1,{1,1,2}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are

{1,{0,0,1}} {1,{2,1,0}}
(e) The eigenvalues are {3, 3,3} and the eigenvector(s) are

{3,{1,0,1}}

ANSWERS (12):
(a) The eigenvalues are {5,1,0} and the eigenvector(s) are

{5,{—-2,-2,1}} {1,{-2,-1,1}} {0,{-1,0,1}}
(b) The eigenvalues are {—3, —3, 1} and the eigenvector(s) are
{-3,{0,1,1}} {-3,{1,0,0}} {1,{—2,1,0}}

(¢) The eigenvalues are {—1, —1,0} and the eigenvector(s) are

{—-1,{1,0,0}} {0,{2,2,1}}
(d) The eigenvalues are {2,2,2} and the eigenvector(s) are

{2,{0,—1,2}} {27{1’()’0}}
(e) The ecigenvalues are {—3, —3, —3} and the eigenvector(s) are

{-3,{-1,2,0}}
ANSWERS (13):
(a) The eigenvalues are {4, —3,2} and the eigenvector(s) are

{4,{-1,1,0}} {-3,{1,0,1}} {2,{-1,1,1}}
(b) The eigenvalues are {1,1,0} and the eigenvector(s) are
{1,{0,—-1,2}} {1,{1,0,0}} {0,{-3,—1,1}}
(c) The eigenvalues are {2, 1,1} and the eigenvector(s) are
{2,{-1,1,0}} {1,{1,0,1}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{2,0,1}} {3,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_27 {_17 _17 1}}
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ANSWERS (14):
(a) The eigenvalues are {3,2,0} and the eigenvector(s) are

{3,{1,-1,1}} {2,{-1,1,0}} {0,{3,—2,1}}
(b) The eigenvalues are {2,1,1} and the eigenvector(s) are

{2,{-1,0,2}} {1,{0,0,1}} {1,{-2,1,0}}
(c) The eigenvalues are {3, 3,2} and the eigenvector(s) are

{3,{—-1,-1,1}} {2,{1,1,0}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{1,0,2}} {3,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{—2,{-1,1,0}}
ANSWERS (15):

(a) The eigenvalues are {—5, —3,1} and the eigenvector(s) are
{-5,{-1,0,1}} {-3,{-3,1,3}} {1, {-1,1,2}}
(b) The eigenvalues are {—2,2,2} and the eigenvector(s) are
{—=2,{1,0,1}} {2,{0,0,1}} {2,{1,1,0}}
(¢) The eigenvalues are {3,2,2} and the eigenvector(s) are
{3, {1,0,1}} {2,{1,—1,3}}
(d) The eigenvalues are {—3, —3, —3} and the eigenvector(s) are
{-3,{-1,0,1}} {-3,{-1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{(=2,{2,1,1}}
ANSWERS (16):

(a) The eigenvalues are {—2, —1,0} and the eigenvector(s) are
{=2,{-1,1,0}} {-1,{3,-2,2}} {0,{3,-2,3}}
(b) The eigenvalues are {2,2,0} and the eigenvector(s) are
{2,{1,0,2}} {2,{1,2,0}} {0,{0,—2,1}}
(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are
{2,{1,1,0}} {-1,{-2,-1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-2,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_Qa {27 1’ 2}}
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ANSWERS (17):
(a) The eigenvalues are {—3, —2,1} and the eigenvector(s) are

{-3,{-1,0,1}} {-2,{-2,1,3}} {1,{0,1,0}}
(b) The eigenvalues are {2,2,1} and the eigenvector(s) are
{2,{0,0,1}} {2,{-1,1,0}} {1,{1,0,1}}
(c) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{-2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{=1,{1,0,1}}
ANSWERS (18):

(a) The eigenvalues are {5,1,0} and the eigenvector(s) are
GALLI {L{0-L1}} {0.1,-1,2}}
(b) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3.{-1,0,3}} {3,{4,3,0}} {2,{1,1,0}}
(¢) The eigenvalues are {3, —2, —2} and the eigenvector(s) are
{3,{—-1,0,1}} {-2,{-3,—-1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{0,0,1}} {-2,{-1,1,0}}
(e) The eigenvalues are {1, 1,1} and the eigenvector(s) are
{1,{0,0,1}}
ANSWERS (19):

(a) The eigenvalues are {3, —1,0} and the eigenvector(s) are
{3,{-2,-2,1}} {-1,{-1,0,1}} {0,{-2,—-1,1}}
(b) The eigenvalues are {3,3,1} and the eigenvector(s) are
{3,{0,—1,1}} {3,{1,0,0}} {1,{1,0,1}}

(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are

{-1,{2,1,2}} {1,{1,1,2}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are

{-1,{0,1,1}} {-1,{1,0,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 O’ 2}}
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ANSWERS (20):
(a) The eigenvalues are {5,2,1} and the eigenvector(s) are

{5, {1,-1,1}} {2,{-1,1,0}} {1,{3,—2,1}}
(b) The eigenvalues are {3,3,1} and the eigenvector(s) are
{3,{-1,0,1}} {3,{0,1,0}} {1,{-1,—-1,2}}
(c) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{1,0,0}} {0,{2,2,1}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are

{-1,{0,0,1}} {-1.{2,1,0}}

(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{2,{-1,0,2}}
ANSWERS (21):
a) The eigenvalues are {3, —2,1} and the eigenvector(s) are

{3,{-1,2,1}} {-2,{-1,1,1}} {1,{-1,1,0}}

(b) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{0,0,1}} {3,{—1,2,0}} {2,{-1,1,2}}
(¢) The eigenvalues are {2,1, 1} and the eigenvector(s) are
{2,{-1,1,0}} {1,{1,0,1}}
(d) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are

{_1a{070’1}} {_17{2a1a0}}

(e) The cigenvalues are {3, 3,3} and the eigenvector(s) are

{3,{1,0,1}}
ANSWERS (22):
a) The eigenvalues are {3,2,0} and the eigenvector(s) are

{3.{-2,3,1}} {2,{-1,1,1}} {0,{-1,1,0}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{0,-1,1}} {-3,{1,0,0}} {-1,{2,0,1}}
(c) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{—-1,-1,1}} {2,{1,1,0}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{-1,{0,1,2}} {-1,{1,0,0}}
(e) The ecigenvalues are {3,3,3} and the eigenvector(s) are

{3,{1,0,1}}
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ANSWERS (23):
(a) The eigenvalues are {—3, —1,0} and the eigenvector(s) are

{-3,{1,0,1}} {-1,{5,-3,3}} {0,{-1,1,0}}
(b) The eigenvalues are {—3, —2, —2} and the eigenvector(s) are
{=3,{-1,1,1}} {-2,{-3,0,2}} {-2,{0,1,0}}
(c) The eigenvalues are {3, 2,2} and the eigenvector(s) are
{3,{1,0,1}} {2,{1,-1,3}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{0,0,1}} {1,{2,1,0}}
(e) The eigenvalues are {—3, —3, —3} and the eigenvector(s) are
{=3,{-1,2,0}}
ANSWERS (24):

(a) The eigenvalues are {—5, —1,0} and the eigenvector(s) are
{-5,{-1,1,1}} {-1,{-1,2,1}} {0,{-1,1,0}}
(b) The eigenvalues are {3, —2, —2} and the eigenvector(s) are
{3,{—-1,-1,1}} {-2,{-1,0,1}} {—2,{1,1,0}}
(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are
{2,{1,1,0}} {-1,{-2,-1,2}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{2,0,13} {1,{0,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,-1,1}}
ANSWERS (25):

(a) The eigenvalues are {—3, 1,0} and the eigenvector(s) are
{-3,{-1,0,1}} {1,{-1,1,2}} {0,{-3,2,6}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{1,0,1}} {-3,{0,1,0}} {-1,{2,1,1}}
(c) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{_27{_37172}} {17{_17171}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{0,0,13}  {1,{2,1,0}}
e ¢ eigenvalues are {—2, —2, —2} and the eigenvector(s) are
The e 1 2,—2,—2} and the ei

{-2,{-1,1,0}}
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ANSWERS (26):
(a) The eigenvalues are {—2,1,0} and the eigenvector(s) are

{—-2,{-1,1,0}} {1,{-1,0,1}} {0,{—2,—1,2}}
e eigenvalues are {—3, —1, —1} and the eigenvector(s) are
b) The ei 1 3,—1,-1 d the ei
{-3,{2,1,1}} {-1,{1,0,1}} {-1,{0,1,0}}
c e eigenvalues are {3, —2, —2} and the eigenvector(s) are
The ei 1 3,—2,-2 d the ei
{37{_17071}} {_27{_37_172}}
(d) The eigenvalues are {2, 2,2} and the eigenvector(s) are
{27{07_172}} {27{17070}}
e e eigenvalues are {—2, —2, —2} and the eigenvector(s) are
Th 1 d th
{-2,{2,1,1}}
ANSWERS (27}):

(a) The eigenvalues are {—3, —1,0} and the eigenvector(s) are
{-3,{-1,1,0}} {-1,{-2,3,1}} {0, {-1,1,1}}
(b) The eigenvalues are {—2,—2, —1} and the eigenvector(s) are
{—-2,{1,0,1}} {-2,{-1,2,0}} {-1,{2,-3,1}}
(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are
{-1,{2,1,2}} {1,{1,1,2}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{2,0,1}} {3,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{=2,{2,1,2}}
ANSWERS (28):

(a) The eigenvalues are {—3, —1,0} and the eigenvector(s) are
{=3,{1,1,1}} {-1,{1,1,2}} {0,{1,2,3}}
(b) The eigenvalues are {—2, —1, —1} and the eigenvector(s) are
{-2,{3,1,0}} {-1,{0,0,1}} {-1,{2,1,0}}
(c) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{1,0,0}} {0,{2,2,1}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{1,0,2}} {3,{1,1,0}}
(e) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are

{_L {17 O’ 1}}
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ANSWERS (29):
(a) The eigenvalues are {—2, —1,0} and the eigenvector(s) are

{-2,{-3.3,1}} {-1,{—2,2,1}} {0,{0,1,0}}
(b) The eigenvalues are {3, —1, —1} and the eigenvector(s) are
{3,{1,0,1}} {-1,{1,0,2}} {-1,{1,1,0}}
(c) The eigenvalues are {2, 1,1} and the eigenvector(s) are
{2,{-1,1,0}} {1,{1,0,1}}
(d) The eigenvalues are {—3, —3, —3} and the eigenvector(s) are
{-3,{-1,0,1}} {-3,{-1,1,0}}

(e) The eigenvalues are {1,1,1} and the eigenvector(s) are

{1,{0,0,1}}

ANSWERS (30):

(a) The eigenvalues are {—4, —2,0} and the eigenvector(s) are
{-4,{-1,-1,1}} {-2,{1,1,0}} {0,{0,—1,1}}
(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{-3,0,1}} {-1,{1,1,0}} {0,{-1,1,1}}
(¢) The eigenvalues are {3,3,2} and the eigenvector(s) are
{3,{—-1,-1,1}} {2.{1,1,0}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-2,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 0, 2}}

ANSWERS (31):
(a) The eigenvalues are {—4, 3,0} and the eigenvector(s) are

{-4,{-1,-1,1}} {3,{0,-1,1}} {0,{1,1,0}}
(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{0,3,1}} {-1,{1,0,0}} {0,{2,2,1}}
(c) The eigenvalues are {3, 2,2} and the eigenvector(s) are
{3,{1,0,1}} {2,{1,-1,3}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{_27{_17071}} {_27{17170}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 O’ 2}}
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ANSWERS (32):
(a) The eigenvalues are {—4, 1,0} and the eigenvector(s) are

{-4,{-1,-1,1}} {1,{0,-1,1}} {0,{1,1,0}}
(b) The eigenvalues are {1,1,0} and the eigenvector(s) are
{1,{0,0,1}} {1,{1,1,0}} {0,{2,1,0}}

(c) The eigenvalues are {2,2, —1} and the eigenvector(s) are

{2,{1,1,0}} {-1,{-2,-1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_27{07 0*1}} {_27{_17170}}
(e) The eigenvalues are {3, 3,3} and the eigenvector(s) are

{3,{1,0,1}}

ANSWERS (33):
(a) The eigenvalues are {2, —1,0} and the eigenvector(s) are

{2,{1,1,0}} {-1,{0,-1,1}} {0,{-3,—4,2}}
(b) The eigenvalues are {—3, —3, 1} and the eigenvector(s) are
{-3,{0,1,1}} {-3,{1,0,0}} {1,{—2,1,0}}
(¢) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{—-2,{-3,1,2}} {1,{-1,1,1}}
d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
( g 8
{_1a{0>1’1}} {_17{1a0a0}}
(e) The cigenvalues are {3, 3,3} and the eigenvector(s) are

{3,{1,0,1}}

ANSWERS (34):
(a) The eigenvalues are {—3,2,0} and the eigenvector(s) are

{-3,{0,-1,1}} {2,{1,1,0}} {0,{-3,—4,2}}

(b) The eigenvalues are {1,1,0} and the eigenvector(s) are

{17{07_172}} {17{17070}} {07{_37_171}}

(c) The eigenvalues are {3, —2, —2} and the eigenvector(s) are

{3,{-1,0,1}} {-2,{-3,-1,2}}

(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are

{-1,{0,0,1}} {-1.{2,1,0}}

(e) The ecigenvalues are {—3, —3, —3} and the eigenvector(s) are

{_3a {_L 2a O}}
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ANSWERS (35):
(a) The eigenvalues are {4,3, —2} and the eigenvector(s) are

{47{_171’0}} {37{_17171}} {_2’{170’1}}
(b) The eigenvalues are {2,1,1} and the eigenvector(s) are
{2,{-1,0,2}} {1,{0,0,1}} {1,{-2,1,0}}
(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are
{-1,{2,1,2}} {1,{1,1,2}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{_17{07071}} {_1’{27]‘*0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,-1,1}}
ANSWERS (36]):

(a) The eigenvalues are {3, —2,1} and the eigenvector(s) are
{3,{—-1,1,0}} {-2,{-2,-1,2}} {1,{-1,0,1}}
(b) The eigenvalues are {—2,2,2} and the eigenvector(s) are
{—=2,{1,0,1}} {2,{0,0,1}} {2,{1,1,0}}

(¢) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{—-1,{1,0,0}} {0,{2,2,1}}

(d) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{-1,{0,1,2}} {-1,{1,0,0}}

(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{—2,{-1,1,0}}
ANSWERS (37):

(a) The eigenvalues are {7,2,1} and the eigenvector(s) are
{7.{-1,1,1}} {2,{-2,1,1}} {1,{-1,1,0}}
(b) The eigenvalues are {2,2,0} and the eigenvector(s) are
{2,{1,0,2}} {2,{1,2,0}} {0,{0,—2,1}}

(c) The eigenvalues are {2, 1,1} and the eigenvector(s) are

{2,{-1,1,0}} {1,{1,0,1}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are

{1,{0,0,1}} {1,{2,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_Qa {27 1’ 1}}
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ANSWERS (38):
(a) The eigenvalues are {2,1,0} and the eigenvector(s) are

{2,{-1,0,1}} {1,{-1,1,0}} {0,{—2,—1,2}}
(b) The eigenvalues are {2,2,1} and the eigenvector(s) are
{2,{0,0,1}} {2,{-1,1,0}} {1,{1,0,1}}
(c) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{—-1,-1,1}} {2,{1,1,0}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{2,0,1}} {1,{0,1,0}}

(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{-2.{2,1,2}}

ANSWERS (39):

(a) The eigenvalues are {5,1,0} and the eigenvector(s) are
{5,{—-1,1,1}} {1,{-2,1,1}} {0,{-1,1,0}}
(b) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3.{-1,0,3}} {3,{4,3,0}} {2,{1,1,0}}
(¢) The eigenvalues are {3,2,2} and the eigenvector(s) are
{3, {1,0,1}} {2,{1,—1,3}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{0,0,1}} {1,{2,1,0}}
(e) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{=1,{1,0,1}}
ANSWERS (40):

(a) The eigenvalues are {3,2,0} and the eigenvector(s) are
{3.{-1,2,3}} {2,{-3,5.6}} {0,{-1,1,1}}
(b) The eigenvalues are {3,3,1} and the eigenvector(s) are
{3,{0,—1,1}} {3,{1,0,0}} {1,{1,0,1}}
(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are
{27{17170}} {_17{_27_172}}
(d) The eigenvalues are {2,2,2} and the eigenvector(s) are
{27{07_172}} {27{17070}}
e e eigenvalues are {1, 1,1} and the eigenvector(s) are
The e 1 1,1,1} and the ei

{1,{0,0,1}}
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ANSWERS (41):
(a) The eigenvalues are {5, —2,1} and the eigenvector(s) are

{5,{—-1,1,1}} {-2,{0,1,0}} {1,{—2,2,1}}
(b) The eigenvalues are {3,3,1} and the eigenvector(s) are
BA-LOT (BA0.L0}} {1L{-1-1.2}
(c) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{-2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{2,0,1}} {3,{1,1,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are
{2,{-1,0,2}}
ANSWERS (42):

(a) The eigenvalues are {—2, —1,0} and the eigenvector(s) are
{-2,{1,-1,2}} {-1,{1,1,1}} {0,{0,—1,1}}
(b) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{0,0,1}} {3,{—1,2,0}} {2,{-1,1,2}}
(¢) The eigenvalues are {3, —2, —2} and the eigenvector(s) are
{3,{—-1,0,1}} {-2,{-3,—-1,2}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{1,0,2}} {3,{1.1,0}}

(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{2,{-1,0,2}}

ANSWERS (43):

(a) The eigenvalues are {—5, —3,2} and the eigenvector(s) are
{-5,{0,—-1,1}} {-3,{-1,-3,3}} {2,{1,1,0}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{0,-1,1}} {-3,{1,0,0}} {-1,{2,0,1}}
(c) The eigenvalues are {—1,1, 1} and the eigenvector(s) are
L2 ({12
(d) The eigenvalues are {—3, —3, —3} and the eigenvector(s) are
{-3,{-1,0,1}} {-3,{-1,1,0}}
(e) The ecigenvalues are {3,3,3} and the eigenvector(s) are

{3,{1,0,1}}
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ANSWERS (44):
(a) The eigenvalues are {4,2, —1} and the eigenvector(s) are

{4,{—-2,-2,1}} {2,{-2,-1,2}} {-1,{-1,0,1}}
(b) The eigenvalues are {—3, —2, —2} and the eigenvector(s) are

{=3,{-1,1,1}} {-2,{-3,0,2}} {-2,{0,1,0}}
(c) The eigenvalues are {—1, —1,0} and the eigenvector(s) are

{-1,{1,0,0}} {0,{2,2,1}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-2,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{1,0,1}}
ANSWERS (45):

(a) The eigenvalues are {3,2, —1} and the eigenvector(s) are
{3,{-1,1,0}} {2,{-1,1,1}} {-1,{1,0,1}}
(b) The eigenvalues are {3, —2, —2} and the eigenvector(s) are
{3,{—-1,-1,1}} {-2,{-1,0,1}} {—2,{1,1,0}}
(¢) The eigenvalues are {2,1, 1} and the eigenvector(s) are
{2,{-1,1,0}} {1,{1,0,1}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,0,1}} {-2,{1,1,0}}

(e) The ecigenvalues are {—3, —3, —3} and the eigenvector(s) are

{=3,{-1,2,0}}

ANSWERS (46):

(a) The eigenvalues are {3,1,0} and the eigenvector(s) are
{3, {-1,2,1}} {1,{-1,1,0}} {0,{-1,1,1}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{1,0,1}} {-3,{0,1,0}} {-1,{2,1,1}}
(c) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{—-1,-1,1}} {2,{1,1,0}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{0,0,1}} {-2,{-1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_27 {_17 _17 1}}
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ANSWERS (47):

(a) The eigenvalues are {4,2, —1} and the eigenvector(s) are
{4,{-1,1,1}} {2,{-2,3,1}} {-1,{-1,1,0}}
(b) The eigenvalues are {—3, —1, —1} and the eigenvector(s) are
{-3,{2,1,1}} {-1,{1,0,1}} {-1,{0,1,0}}
(c¢) The eigenvalues are {3,2,2} and the eigenvector(s) are
{3,{1,0,1}} {2,{1,-1,3}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are

{_17{07171}} {—1,{1,0,0}}

(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{_27 {_17 L, 0}}

ANSWERS (48):
(a) The eigenvalues are {4, —2,1} and the eigenvector(s) are

{4>{_1>1a1}} {_Qa{0>1’0}} {1a{_2a211}}
(b) The eigenvalues are {—2, —2, —1} and the eigenvector(s) are

{_27{17051}} {_27{_17250}} {_11{25_351}}

(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are
{2,{1,1,0}} {-1,{-2,-1,2}}
(d) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{-1,{0,0,1}} {-1.{2,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_27 {27 17 1}}
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ANSWERS (49):
(a) The eigenvalues are {4, —2,1} and the eigenvector(s) are

{4,{-1,1,1}} {-2,{-1,1,0}} {1,{-2,1,1}}
e eigenvalues are {—2, —1, —1} and the eigenvector(s) are
b) The ei 1 2,—-1,-1 d the ei
{-2,{3,1,0}} {-1,{0,0,1}} {-1,{2,1,0}}
c e eigenvalues are {—2, —2, 1} and the eigenvector(s) are
The ei 1 2,-2,1 d the ei
{—2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{_17{07071}} {_1’{27]‘*0}}
e e eigenvalues are {—2, —2, —2} and the eigenvector(s) are
Th 1 d th
{-2,{2,1,2}}
ANSWERS (50]):

(a) The eigenvalues are {—3,2,0} and the eigenvector(s) are
{=3,{0,1,0}} {2,{-1,1,1}} {0,{-2,2,1}}

(b) The eigenvalues are {3, —1,—1} and the eigenvector(s) are
{3,{1,0,1}} {-1,{1,0,2}} {-1,{1,1,0}}

(¢) The eigenvalues are {3, —2, —2} and the eigenvector(s) are

{3,{—-1,0,1}} {-2,{-3,—-1,2}}
(d) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{(=1,{0,1,2}}  {=1,{1,0,0}}
(e) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{-1.{1.0,1}}
ANSWERS (51):

(a) The eigenvalues are {4,1,0} and the eigenvector(s) are
{4.{0,1,0}} {1,{1,1,1}} {0,{3,3,2}}
(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{-3,0,1}} {-1,{1,1,0}} {0,{-1,1,1}}

(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are

L2 ({12
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are

{1,{0,0,1}} {1,{2,1,0}}
(e) The eigenvalues are {1, 1,1} and the eigenvector(s) are

{1,{0,0,1}}
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ANSWERS (52):
(a) The eigenvalues are {—2,1,0} and the eigenvector(s) are

{-2,{0,1,0}} {1,{1,2,1}} {0,{3,6,2}}
(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{0,3,1}} {-1,{1,0,0}} {0,{2,2,1}}
(c) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{1,0,0}} {0,{2,2,1}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{2,0,1}} {1,{0,1,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are
{2,{-1,0,2}}
ANSWERS (52):

(a) The eigenvalues are {—2, 1,0} and the eigenvector(s) are
{-2,{0,1,0}} {1,{1,2,1}} {0,{3,6,2}}
(b) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{-1,{0,3,1}} {-1,{1,0,0}} {0,{2,2,1}}
(¢) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{—-1,{1,0,0}} {0,{2,2,1}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{2,0,1}} {1,{0,1,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 0, 2}}

ANSWERS (54):
(a) The eigenvalues are {—4, 2,0} and the eigenvector(s) are

{-4,{-1,1,0}} {2,{-1,1,1}} {0,{-2,1,1}}
(b) The eigenvalues are {—3, —3, 1} and the eigenvector(s) are
{-3,{0,1,1}} {-3,{1,0,0}} {1,{-2,1,0}}
(c) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{—-1,-1,1}} {2,{1,1,0}}
(d) The eigenvalues are {2,2,2} and the eigenvector(s) are
{2,{0,-1,2}} {2,{1,0,0}}
(e) The ecigenvalues are {3,3,3} and the eigenvector(s) are

{3,{1,0,1}}
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ANSWERS (55):
(a) The eigenvalues are {2, —1,0} and the eigenvector(s) are

{2,{1,3,1}} {-1,{0,1,1}} {0,{1,2,1}}
(b) The eigenvalues are {1,1,0} and the eigenvector(s) are
{1,{0,-1,2}} {1,{1,0,0}} {0,{-3,—1,1}}

(c) The eigenvalues are {3, 2,2} and the eigenvector(s) are
{3,{1,0,1}} {2,{1,-1,3}}

(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{2,0,1}} {3,{1,1,0}}

(e) The eigenvalues are {3, 3,3} and the eigenvector(s) are

{3,{1,0,1}}

ANSWERS (56):

(a) The eigenvalues are {—2, 1,0} and the eigenvector(s) are
{-2,{0,—-1,1}} {1,{1,1,0}} {0,{-3,—4,2}}
(b) The eigenvalues are {2, 1,1} and the eigenvector(s) are
{2,{—-1,0,2}} {1,{0,0,1}} {1,{—2,1,0}}
(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are
{2,{1,1,0}} {-1,{—-2,-1,2}}
(d) The eigenvalues are {3, 3,3} and the eigenvector(s) are
{3,{1,0,2}} {3,{1,1,0}}

(e) The ecigenvalues are {—3, —3, —3} and the eigenvector(s) are

{=3,{-1,2,0}}

ANSWERS (57):

(a) The eigenvalues are {—3, 1,0} and the eigenvector(s) are
{=3,{0,—-1,1}} {1,{1,1,0}} {0,{-3,—4,2}}
(b) The eigenvalues are {—2,2,2} and the eigenvector(s) are
{—=2,{1,0,1}} {2,{0,0,1}} {2,{1,1,0}}
(c) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are
{—2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {—3, —3, —3} and the eigenvector(s) are
{-3,{-1,0,1}} {-3,{-1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_27 {_17 _17 1}}
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ANSWERS (58):
(a) The eigenvalues are {2, —1,0} and the eigenvector(s) are

{2,{—-1,1,0}} {-1.{1,—-1,1}} {0,{3,—2,1}}
(b) The eigenvalues are {2,2,0} and the eigenvector(s) are
{2,{1,0,2}} {2,{1,2,0}} {0,{0,—2,1}}
(c) The eigenvalues are {3, —2, —2} and the eigenvector(s) are
{3,{-1,0,1}} {-2,{-3,-1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-2,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{—2,{-1,1,0}}
ANSWERS (59):

(a) The eigenvalues are {—2, —1,0} and the eigenvector(s) are
{-2,{-1,0,1}} {-1,{-3,1,3}} {0,{-1,1,2}}
(b) The eigenvalues are {2,2,1} and the eigenvector(s) are
{2,{0,0,1}} {2,{-1,1,0}} {1,{1,0,1}}
(¢) The eigenvalues are {—1,1, 1} and the eigenvector(s) are
{-1,{2,1,2}} {1,{1,1,2}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{-2,{-1,0,1}} {-2,{1,1,0}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{—2,{2,1,1}}
ANSWERS (60):

(a) The eigenvalues are {5,2,1} and the eigenvector(s) are
{5’{_1’171}} {27{_27171}} {1’{_1’1’0}}
(b) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{37{_17073}} {37 {47 3, 0}} {27{17 170}}
(c) The eigenvalues are {—1, —1,0} and the eigenvector(s) are
{_17{17070}} {07 {27271}}
(d) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are
{_27 {07 071}} {_27{_17170}}
(e) The eigenvalues are {—2, —2, —2} and the eigenvector(s) are

{_Qa {27 1’ 2}}

87



ANSWERS (61):
(a) The eigenvalues are {—3, —1,0} and the eigenvector(s) are

{-3,{1,1,0}} {-1,{-1,-1,1}} {0,{0,—1,1}}
(b) The eigenvalues are {3,3,1} and the eigenvector(s) are
BAL-LI (BAL00} {1{1,0,11)
(c) The eigenvalues are {2, 1,1} and the eigenvector(s) are
{2,{-1,1,0}} {1,{1,0,1}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{-1,{0,1,1}} {-1.{1,0,0}}
(e) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{=1,{1,0,1}}
ANSWERS (62):

(a) The eigenvalues are {—4, 3,0} and the eigenvector(s) are
{—4,{1,0,1}} {3,{-1,1,1}} {0,{-1,1,0}}
(b) The eigenvalues are {3, 3,1} and the eigenvector(s) are
{3,{-1,0,1}} {3,{0,1,0}} {1,{-1,-1,2}}
(¢) The eigenvalues are {3,3,2} and the eigenvector(s) are
{3,{—-1,-1,1}} {2.{1,1,0}}
(d) The eigenvalues are {—1,—1, —1} and the eigenvector(s) are
{-1,{0,0,1}} {-1,{2,1,0}}
(e) The eigenvalues are {1, 1,1} and the eigenvector(s) are
{1,{0,0,1}}
ANSWERS (63):

(a) The eigenvalues are {3,1,0} and the eigenvector(s) are
{3, {-1,1,1}} {1,{-2,1,1}} {0,{-1,1,0}}
(b) The eigenvalues are {3, 3,2} and the eigenvector(s) are
{3,{0,0,1}} {3,{-1,2,0}} {2,{-1,1,2}}
(c) The eigenvalues are {3, 2,2} and the eigenvector(s) are
{3,{1,0,1}} {2,{1,-1,3}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{-1,{0,0,1}} {-1,{2,1,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are

{27 {_17 O’ 2}}
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ANSWERS (64):

(a) The eigenvalues are {7,3,—1} and the eigenvector(s) are
{7, {-1,1,1}} {3,{-2,3,1}} {-1,{-1,1,0}}
(b) The eigenvalues are {—3, —3, —1} and the eigenvector(s) are
{-3,{0,-1,1}} {-3,{1,0,0}} {-1,{2,0,1}}
(¢) The eigenvalues are {2,2, —1} and the eigenvector(s) are
{2,{1,1,0}} {-1,{-2,-1,2}}
(d) The eigenvalues are {—1, —1, —1} and the eigenvector(s) are
{-1,{0,1,2}} {-1,{1,0,0}}
(e) The eigenvalues are {2,2,2} and the eigenvector(s) are
{2,{-1,0,2}}

ANSWERS (65):

(a) The eigenvalues are {5,2, —1} and the eigenvector(s) are

{5, {-1,1,1}} {2,{-2,3,1}} {-1,{-1,1,0}}
(b) The eigenvalues are {—3, —2, —2} and the eigenvector(s) are

{=3,{-1.1,1}} {-2,{-3,0,2}} {-2,{0,1,0}}
(¢) The eigenvalues are {—2, —2, 1} and the eigenvector(s) are

{-2,{-3,1,2}} {1,{-1,1,1}}
(d) The eigenvalues are {1,1,1} and the eigenvector(s) are
{1,{0,0,1}} {1,{2,1,0}}

(e) The ecigenvalues are {3,3,3} and the eigenvector(s) are

{3,{1,0,1}}
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