
2.3: A Digression: Matrix Algebra2.3: A Digression: Matrix Algebra

1.) Matrices

A matrix is a grouping of components (numbers) in rows and columns.
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A numerical example: ⎟⎟
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In general: ABBA ~~~~
⋅≠⋅ that is; matrix multiplication is not commutative.

If [ ] 0~,~~~~~
=⇒⋅=⋅ BAABBA then we say A and

 

B

 

commute.

Matrix multiplication is not restricted to square matrices; that

 

is, n x n
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matrix

common = necessary condition
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Further properties involving matrix multiplication:Further properties involving matrix multiplication:
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Matrix addition and subtraction:
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Leads to the concept of Hermitian
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This lead to real diagonal matrix elements.



Therefore, if A+

 

= A

 

then A

 

corresponds to a physical quantity.

iiii AA ψψ |ˆ|=⇒ = a value of a physical property

 

in a state Ψi

If ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

+
=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

−
= +

bife
idca

A
bidc
ifea

A ~~

then A

 

is self-adjoint if c = e and d = -f.



Further definitions involving matrices:Further definitions involving matrices:

A matrix A

 

is:

+−

−

+

+

=

=

−=

=

−=

=

−=−

=

AA

AA

AA

AA

AA

AA

AA

AA

T

T

T

~~ifunitary

~~iforthogonal

~~ifHermitianskew

~~ifHermitian

~~ifimaginary pure

~~ifreal

~~ifsymmetricskew

~~ifsymmetric

1

1

*

*


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7

