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4 Answer the following problems. The answers may be given in Japanese. (60)

Problem 1
Evaluate the given integrals:

o o-VF
(a) follogxdx, ®b) f: -e-\/?dx.

Problem 2
The matrix of the Hadamard gate is defined by
i = 1 [1 1 ]
vz -1

(a) Show whether it is Hermitian.
(b) Show whether it is unitary.
(c) Find eigenvalues and normalized eigenvectors of it.

Problem 3
Prove the following formula:

v-(5) =0,

where r=xi+yj+zk (ijk are the orthogonal unit vectors ) and r = |r| # 0.
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AH AG
[kJ/mol] [kJ/mol]
CO(g) =110.53 —137.17
CO, (g) —393.51 —394.36
02 (g) 0 0
H: (g) 0 0
HO (D) —285.83 ~237.13
HO (g) —241.82 ~228.57
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