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No point will be graded unless logic reason is written down explicitly for every single étep through-
out the derivation. Do not just copy identities without reasoning.

1 Let O be a physical observable having real expectation value for all physical states [y >, derive the explicit
relation between O and its complex conjugate O" from the reality condition. (4 %) '

I ) .
Problem [2]-[4] is a problem set for the same hermitian matrix A. Let A and |y >= ( m) be the eigenvalue

n
2 Write down (a) the complete matrix 4 with all required constraints. (b) Derive further the inverse matrix

A~Y(=?) of A. (8 %)

Sleta=detd, f=TrAandy="Tr A~1, (a) show that the eigenvalue equation can be written as an algebraic
equation of degree 3: A3 + 4,02 + a3\ + g3 = 0. (b) Write f = a; + a3 + as as a function of a, § and . (c)
Show in details whether the parameter f is invariant under the diagonization process. (12 %) :

4 If one of the eigenvalue s know to be A and n = A? = (4 + b\ + ab~ |dJ? %, derive { and n as functions of
Aa,b,¢,d,e, and f. (10%)

5 Solve the following equation. (8%)
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and eigenvector associated with the 3 x 3 hermitian matrix A = (

dy _ 5z% + 62° + 1522 + 14z + 12
dz 254 3%+ 523 4502 + 6z + 6

6 Use Laplace transform to solve the following equation with y'(0) = y(0) = 0. (10%)
v+ Sy - sin(3t) = 0,
- 7 Solve the following differential equatios system with the intia] values (z, y) = (1/2, 1), (15%)

=2r+y—~1-gt
=y +ef

8 The coordinates of two points A and B on the plane R are (1,4) and (1+ V2, H‘fa), respectively. Calculate
the coordinate of the third point C on the plane so that AABC ‘forms an equilateral triangle. (11%) o

9 Do the integraiion [~ A =1 (11%)

10 Let f(z) = u(z,y) + iv(z, y) be an analytic function on the whole complex plane, and u(z,y) = 2% -y - .
Calculate f(z) =7 (11%) ,




