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The problem:

Given two different bases:

{lm)} and {[G)}

with the relation:

Im) = alC1) +Dbl¢2) and [n2) = alC1) — b|C2)
(1) What should be the condition on a and b so that the base will be ortonormaly.

(2) Express this |a;) = 3|¢1) + 7|¢2) relation in the |n;) base.

The solution:

(1)
Im) = al¢1) + bl¢a)

In2) = alC1) — b|¢2)

We will suppose that |[¢1) and [{2) are unit vectors (it’s the base) so:

M) = ZTja|<j>

means:

T = G} = ()

For vector 71 and 75 to be ortonormaly, we should
demand that TF7T = I.

From this condition we get:

1
jaf* = 5
2
1
b ==
bl =5

(2) The transformation matrix is:

S:T_lzTT:(a* b*)
a* —b

The coefficient vector of |ap) is:

-)

Then the coefficient vector in the new basis will be:

3a* + 7b*)

V=S50 = (3a*7b*



