
國立嘉義大學九十三學年度 
光電暨固態電子研究所碩士班招生考試試題 

科目：工程數學 

一、For a tridiagonal matrix H = , find the upper left corner element of 

? (note: I is the unit vector)  (10%) 
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二、For the Pauli spin matrices ,  and ，the raising and 

lowing spins are ， , respectively. Please calculate the commute of 
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[ ]+SS ,z  and [ ]−+ SS , , where the commuter means [ ]BA, BAAB −≡ . (15%) 

 
三、There is an unknown form of function , and we want to calculate its second derivative )(xf
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is an infinitesimal small value, 01.0=xδ . What is ?=
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四、Solve the differential equation , with the boundary conditions 02510 =+′+′′ yyy 3)0( =y  and 

5′ . (15%) e)1( −=y
 

五、The solution of the differential equation tx
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x ωωβ cos
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=++ , 2β 2 <ω0
2 , ω > 0 is given 

by 
tx )( , where tωsin2DtDtCtCt ωωωβ cos)sincos(e 11211 +++= − ω1

2 =ω0
2 −β 2.  The amplitude of 

steady state is given by   D(ω) = D1
2 + D2

2 . Find the maximum of the amplitude   Dmax = D(ω = ωR )  
and the resonant frequency ωR . (10%) 

 
 
 
 
 
 

 
 
 
 
六、The system of an undamped pendulum is described by ωθ

=
td

d , θω sin
d
d k

t
−= , where 

Lgk /= . In the sense of Liapunov, the nature of the critical point is classified as (1) 
asymptotically stable (stable and attractive), (2) stable but not asymptotically stable 
(stable but not attractive), or (3) unstable; and the type can be described as (a) a node, 
(b) a saddle point, (c) a centre, or (d) a spiral point. Classify the critical points )0,0( == ωθ , 
and )0,( == ωπθ  in the ),( ωθ  phase diagram. (note: ) (10%) ...+6/sin 3−≈ xxx

 

七、Consider the eigenfunction problem: 0
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Consider the n-th eigenvalues of  (for ), find the corresponding eigenfunctions 

, and derive 
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八、The orthogonality relationship for Bessel function of the order 1/2 is given by 
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k∫ = 0 if m ≠ n , where   J1/ 2(k) = 0 , and   jm , jn  are the m-th and n-th zeros 

of 0)(2/1 =rJ . For π=k  and   f (r) = r sin r, find   A1, A2  in the Fourier-Bessel expansion 
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