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Notes on Matrices

§Matrix relations (_/___j A {" lé-r ) A&LX

(4:B)* = BT.A"
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§Trace: e
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TraceA = EA-- —TrA
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§First introduction to eigenvalues of a matrix and eigenfunctions

T jb = j(A*FB)A.A\ fm
A [




Let our matrix of interest be called M. Lets keep it simple and choose

e

Suppose we want the solution of a problem

w o] =22

More explicitly, we are asking is there a vector [;1] and a number A\ such
2

that this relation is true.
Answer: ( we will learn how to do this more systematically later)

] =3[
u 3] =e[3]

We will thus say that the eigenvalues are 5 and —2, and that their corre-

and

2 -1 :
sponding eigenvectors are [1] and [ 3 ] respectively.

If M were the Hamiltonian of a physical system, then the eigenvalues
would be the allowed energies of the system, and the eigenfunctions the
corresponding wave functions.!!!

More anon as one says, let us get the idea clear that any matrix M has
typically n-eigenvalues, where n is the dimension of M.

We may then say that under a suitable procedure (called diagonalization-
it is like a rotation of the basis), a matrix M corresponds to a diagonal matrix

thus
myy Mig... Min /\1 0... 0

M= : E
iy sl My 0 0... A\

Relating trace and determinant to eigenvalues. Proofs later.
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§Cyclic invariance of trace

Tr(ABCD)

§Determinant formula

§Operations on matrices and some Special matrices important in Physics

Det(AB) =

(313 r el J applications
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Orthogonal A”.A =1
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Hermitean
Unitary

Commuting matrices

= Tr(DABC)
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e Non-commuting matrices

AB+#B.A

e Diagonal matrix (not the identity matriz)

o If A and B commute, they are simultaneously diagonalizable.

§First example of diagonalization
Take our old problem
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