Math Methods HW 5 Quiz Name

You can try both problems below, but you will only receive credit for the most correct solution.

i
0
eigenvectors agrees with the results from extremizing I = (x, Mx) subject to (x,x) = 1.

. (10 pts) For the matrix M = (_Ol ), show that the standard construction of eigenvalues and

dettM —AIl=0=(-1)?-1=0 = A =+1,1,=-1

= (4, D@ =am=() = 2% = n=(})

V2
= (O () =rm= () = 877 = w=()

K= (M0 - A0 -11=@b) (2 1)(5)-Aa@a+bb-1

=ia*bh —ib*a—Aa*a+ Ab*b — 1

i_’;:_ib*—za*:o = —ib*=a" = ib=12a
i—I;=ia*—/1b*=O > ia*=Ab* > —ia=2b

1

ForA=+1 = ib=a,—ia=b = x1:<ﬁ>
vz

ForA=-1 = ib=—-a,—-ia=-b = x2=<?>

V2.



2.(10 pts) Consider the matrix A, = ((2) (2)) Now consider a perturbation given by

(2 0 0 1 . . . ) .
A= (O 2) +e€ (1 0). For the new matrix, determine the eigenvalues to first order in € and the

appropriate zeroth order eigenvectors for corrections in € using degenerate perturbation theory.
Let's get the starting point: det[4, — Al =0=(2 -2 - 1)

=2 1=
or 257 =2 = 4(3)=(55) = () = =2=(p) %2 =()

+(0) 4 »(0) =(0) 4 +(0)
for 9. . =(3?(0.)A3?(0)) o M= (%31, A1%51) (X1, 41%;7) :(0 1)
2i° Jk 2,j7 12k OIS ONERNORPO) 10
(%32, A% 1) (X33, 41%;35)

2
det [M - AS}I] =0=(=0Y-1=2""-1 = AN =12 =-1

Therefore: 4,1 =2+€+ -, A, =2—€+ -

n)=20=C D0 =025 = ()=
=

0 D=1 5 (5) -

L
55 = Beawtl =50 + (D) = (3)
2

A (2) =)

5’2(_%) = Dk a2k’?§,013 = %((1)) _\/ii(;)) -



