Homework IV

1. Find the eigenvalues and eigenvectors (normalized to length one) of the following

matrices:
_ (0.7 045
A B= (0.3 0.55)
_ (0.6 0.6
B ¢=(g4 o4)
C. You can find the eigenvectors are the same as
_ (08 03
4=(2 07)

which we discussed in detail in class. And checking the corresponding

eigenvalues, we will find that B = A™ and C = A™. Find m, n.

. . — . _ (0.7 0.45\,
D. Find the matrix U that will diagonalize B = ( 0.3 0.55).
A0
-1, . = = 1
U -B-U=A1 <0 /12)

with 4, , the two eigenvalues of B.

Sol:

0.7 0.45 0.7—-4 0.45
0.3 0.55 0.3 0.55—-41

A2 —12504025=0, A%{E A, =1 ' A, = 0.25 =

A B=( ). TR =0

A =1 A EHE—03a, +0.45a, = 0 > a, « (1-5)

A, = 0.25 » KFa & /e0.45a, + 0.45a, = 0> a, « (_11)

_ (06 0.6\ pep o . [06—1 0.6
B. C‘(o.4 0.4) RO 704" 042

/12—1.0120, K%ﬁ{ﬁ/’{l:l ’){2:0’

|=0

J =1 ABIERIEE =030, +045a, =0 a; o (1)

T 1
Ay =0 AR EHE0.6a; + 0.6a, = 0 a, « (_1)
08 03

C A= (o.z 0.7

YA =1 Ay =1

AR w = (o)« (15) @ =c ()

" RA, B, CAEREAEE - RIEAEIE : B=4%C=4% -



pou=@ a)=((3) ()= =05 2)

U™-B-U= (0?4 —(1).6) (8:Z 8:;}2) (82 —11) —4" ((1’ 025)

2. Find the eigenvalues of the following matrices: A and B and AB and BA

s Da-G Y

Are the eigenvalues of AB equal the eigenvalues of A times the eigenvalue of B?

o=} Y w5 1o

2 —-31+2=0, KE A, =12,=2>

h=1 KRR RS =0 6y < ()

ho =20 ABERIE -0, +a, =0 ay < (7)

5= D)ot 51,1 -0

2 —71+12=0, KHEA =3 12, =4

h =3 KBRS =0 6y < ()

Jo =4 ABERHE -0, +a, =0 ay < (7)
=0, ) 0= o)
Ba=(5 ) 2=0 3

3 5
0 8

5

aB=Ba= (] Nmaoimst: P4 2 |=o0

22—11A1+24=0, A&%EA, =3 1, =8>

1

Iy =3 AR, = 00 ay e () B 3=1x3

/12=8’2M%zﬁ§5%%—5al+5a2=0’azoc(i) 8=2x4

AB = BAYLEB > BUHIHA » BAMERVAZRE » AB = BARARIHS
FRHERE AR ABUEAE I BRY A ZUE -



. The electron spin corresponds to a 2 X 2 matrix. When the spin is along the direction

~ . .. h '
i = (sin @, 0, cos 0), the matrix is: S,, = E(Z?Ifg Slcrcl)f

9). Find the eigenvalues
and eigenvectors (normalized to length one) of this matrix.

cos @ sin @

Hint: Ignore the 2 first and do it for ( )
2 sinf —cos

9). Multiplying the eigenvalues

found by g would give you the eigenvalues of S,,. Eigenvectors are the same.

Sol: gzt « [©050 04 S0 _g 2 —1=002=21

For A =1:(cosf —1)a,; +sinfa, =0

2 ein? cos? o

ac( S0 )L _[*M27) 1 (€%
=12 cosd — = 6 0 .0 0

CosS m 2sin —sin — 251n7 sin—

272 2

For A = —1: (cos6 + 1)a; +sinfa, =0

5 cos? cos? 0

o (COSQ + 1); B COSECOSE 1 B COSE

= _sino - 0 0 0 0
sin 2+ 2cost —ZSinECOSE 2.cos _Sinf



