PHYSICS 201
Solutions 1* HOMEWORK
Dr. V. Lempesis

Hand in: Tuesday 8" of October March 2013

1. Solve the following matrix equation, 2(X + B) = 3(X - A) —4B, if

-1 1 -3 3 -
A S =R
2 0 6 70 3

Solution: 2(X+B):3(X—A)—4B:>2X+2B=3X—3A—4B:>X:6B+3A

Thus
X—6Bi3azgl > L O, 3|18 6 0] 133 9 121 3 -9
7 0 3 2.0 6 42 0 18 6 0 18 48 0 36
2. If,
a 0 O
A=|0 b 0
0 0 ¢
show that
a® 0 0
A"=[ 0 b 0], (neN)
0O 0 ¢

Solution: a) Show that holds for n=1

a 0 0 a 0O O
A'=|0 b 0]=|0 b O
0 ¢ 0 0 ¢

b) Let’s assume that it holds for n=k, thus

ad 0 0
Af=10 b 0
0 0



¢) Let’s check if it holds for n=k+1, thus

a& 0 0lla 0 0 a'a+0+0 0+0+0 0+0+0
A" =A*A=]0 b 0|0 b 0|=] 0+0+0 HH+0+0 0+0+0 |=
0 {0 0 ¢ 0+0+0 0+0+0 cfc+0+0
ak+l O O
— 0 bk+1 0
0 0 Ck+1

Solution: [A,B]=C=A-B-B-A=C

0 0[O0 0 O 0-0+1-0+0-0 0-0+1-0+0-0 0-0+1-1+0-0
A-B=|{0 0 0|0 O I{=/0-0+0-0+0-0 0-0+0-0+0-0 0-0+0-14+0-0|=
0 0 0[O0 O O 0-0+0-0+0-0 0-0+0-0+0:0 0-0+0-1+0-0
0 0 1
0 00
0 00
0 of{o 1 0 0-0+0-0+0-0 0-1+0-0+0-0 0-0+0-0+0-0
B-A=|0 110 0 0{=/0-0+0-0+1-0 0-1+0-0+1-0 0-0+0-0+0-1|=
0 0110 0 O 0-0+0-0+0-0 0-1+0-0+0-0 0-0+0-14+0-0
0 00
0 00
0 00
0 0 1 0 0O 0 0 1
Thus A-B-B-A={0 0 0(-|{0 O O0|=(0 0 0|=C
0 0O 0 0O 0 0O



4. The three Pauli spin matrices are

0
6121

Calculate o7 fori =1, 2, 3.
These matrices were used by Pauli in the nonrelativistic theory of electron spin
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