254u2000 sg_eigenvects.mws
Mth 254 Summer 2000

Answers to section 22 of the Spring Term edition of the Mth 254 Study Guide.
Note the eigenvects() command returns alist of objects of the form
[eigenvalue, multiplicity, (eigenvectors)]

| included the eigenvals() command, which returns just the eigenvalues, because its output is easier to
read in those cases where one just needs to know the eigenvalues.

[ > restart,
> with(linalg):

Warni ng, new definition for norm
L Warning, new definition for trace

> AOLl:=matrix(2,2,[6,2,1,5]);
€6 2
el su

-

A0l :=

> ei genval s(A01);
4,7
> ei genvect s(A01);

L [4,1,{[-L1]}],[7.1,{[2 1]}]
> AO2:=matrix(2,2,[-4,1,2,-3]);

é4 1y
AO02 :=
I 02=8, i
[ > ei genval s(A02);
-5, -2

> ei genvect s(A02) ;

L [-2,L,{[L 2]}].[-5 1, {[-1,1]}]
> AO3:=matrix(2,2,[4,-1,5,2]);

_e4 -lu

I AOB.-S5 ZH
[ > ei genval s(A03);

3+21,3- 21

> ei genvect s( A03) ;

[3+21,1,{[1,1- 21]}],[3- 21,1, {[2,1+21]}]
> AO4:=matrix(2,2,[-5,1,-5-3]);

&5 1y
i A04:=8s i
[ > ei genval s(A04);

-4+21,-4- 21
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ei genvect s( A04) ;

§4+2| 1{%1 g| 1@}&%4 21 1{§1+2| 13}0
é "T85 5T UUé "T85 5770 U
AO5: =matrix(2,2,[-6,2,2,-3]);
462U
AO05 =
05 §2 31l

ei genval s( A0O5) ;
-7, -2
ei genvect s( A05) ;

[-2,1,{[1,2]}],[-7,1,{[-2,1]}]
A06: =matrix(2,2,[6,2,2,3]):

_¢6 20
AB=g, U

ei genval s( A06) ;
2,7
ei genvect s( A06) ;
(2, 1,{[1-2]}],[7, L {[2 1]}]
AO07:=matrix(3,3,[5,2,2,2,-2,0,2,0,-2]);
&2 %
AQ7 = -2 0y
go-zﬂ
ei genval s(A07) ;
6, -3, -2
ei genvect s( A07) ;
[-3,L,{[1,-2,-2]}],[-2,1,{[0,-1,1]}],[6, 1, {[4, 1, 1]}]
A08: =matrix(3,3,[5,3,3,3,2,0,3,0,2]);

ei genval s( A08) ;

2,8, -1
ei genvect s( A08) ;
[2,1,{[0,-1,1]}],[8 1, {[2 1L, 1]}].[-1, 1,{[-1, 1, 1] }]
A09: =matrix(3,3,[-7,0,3,0,-7,2,3,2,5]);
37 0 38
AQ09 = 80 -7 2y

&3 2 5

ei genval s( A09) ;

6, -8, -7
ei genvect s( A09) ;
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8,1 {[-3,-21 §71 gl'—ol‘J
] [-8,1,{[-3,-2, ]}]’e-’ ’{e’2’ E
"> AL0:=matrix(3,3,[1,0,1,0,1,2, 1,2, 5]):

el 0 lu
Al10 := 1 2u
gi 2 5u

u
}H
u

(> e genval s( A10);

I 0,1,6
[ > ei genvect s(Al10);

[6,1,{[1.25]}].[11,{[-21,0]}].[0, 1,{[-1,-2,1]} ]

>
| Problem 11

> formll: =- 6*X"2+4*x*y- 3*y"2;

i formll:=-6x+4xy- 3y
"> All: =hessian(formll/2,[x,y]);

_e6 2u
AL=g,
> ei genval s(All);

-7,-2
> V11: =ei genvect s(All);

V11:=[-7,1,{[-2,1]1}1.[-2, L, {[1, 2]}]
[ > zz:=op(1,V11[1][3]): col1:=% norm % 2);

coll ::i[-z, 1]4/5

> zz:=o0op(1,V11[2][3]): col2: =% norm( % 2);

col2 ::;13[1, 2145

> S11: =augnent (col 1, col 2);

2 1 —u
—4/5 —4/5U
5 5° 4
1 2 —4
V5 575

L 5
> J11: =eval m(i nverse(S1l) & All & Sl1);
e7 Ou
Jll—eo 2

> canonf 11l: =eval m(matrix(1,2,[u,v]) & J11 &
matrix(2,1,[u,v]))[1,1];

canonfll:=-7u?- 2V?

| Problem 12
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forml2: =6*x"2+4* x*y+3*y"2;
forml2:= 6 X +4xy+ 3y
Al2: =hessi an(forml2/2,[x,Vy]);
€6 2u
Alz:=g, i
ei genval s(Al12);

2,7
V12: =ei genvect s(Al2);

Vi2:=[7,1,{[21]}].12 1,{[1,-2]}]
zz:=op(1l,V12[1][3]): col 1l:=% norm % 2);

coll::é[z, 1145

zz:=op(1,V12[2][3]): col 2: =% norm( % 2);

col2 ::é[l, 2]4/5

S12: =augnent (col 1, col 2);

B
%f fu

J12: =eval m(i nverse(S12) & Al2 &* 812)

e? Ou
J12 := O 2

canonf 12: =eval m(matrix(1,2,[u,v]) & J12 &*
matrix(2,1,[u,v]))[1,1];

canonfl2:= 7 u? + 2V

Page 4



