
提要 89：淡江大學碩士班入學考試「工程數學」相關試題 
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2. Use tlie Convolutio~~ tl~eoreln to find thc inverse L,aplace transrorm of 
each functiori 

3. Find the general solution of 

4. Let A be unitarjj, hernzitian, or skew-lternziticzn. Prove that 

uT = AA, (20%) 

5. Use the,Method of Separation of variables to construct a series 
solution of the heat equation 

all a2u 
--Ic-=0, O<x<L,  t>O, It isaconstanl, 
at ax2 

and tlie following initial and boundary conditions 

u ( 0 ,  t )  = u ( L ,  I )  = 0, 

u ( x ,  0) = sin(2rx l L).  
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1 r 1  or I S  If you think ttie statement is trlw, mark "T"; if yo11 l,hink the sta.temer~t, is 
falsr, mark "I;'". Yo11 don ' l  iieetl to write down your reasons. 

(a) (5%) Every real 3 x 3 matrix having X = 1 -1. i a.s an eigenva.lt.le is diagona.liza.ble over 
Lhc. c,ornplex numbers. (Note: i = Gy) 

(c) (5%) If A is a n  171,x11, iriatrix liaving ortt~onornlal colllrnns, tllen dci,(AAT) = tlc~,(A;l'A). 

(d) (5%) I f  A is a symmetric 1na.trix suctl tha t  A" 0, then A = 0. 

(e) (5%) If A ~ l l t l  B axe 2 x 2 maljrices with the sa.rne lrace arid the same determinant, 
i.lleii A a.iid 13 I ~ a v e  the same eignevallies. 

2.  Lir1,ear Algebra 

S ~ t p l ~ o s e  l,llr sing11la.r value decomposition of a matrix A is A = U C V T  where 

(a) (5%) 17it1d the eigenvalues of ATA. 

( I ) )  (5%) Find a basis for {,he nullspace of A. 

(c) (5%) Fintl a basis for ttie column space of A.  

3.  Goinplen: Vn.r.iablea 

(a,) (10%) F'iild the residue. a,t r -- 0 of r-%sc(z". 

(13) (10%) IJsc resit1ua.l theoreni t o  corr~pllt~e the integral 1; &dz,  n > 0. 

C:oi~sitler a dynaniical system tiescribed by the following set  of two first-order diflereni.ia1 
il ,IOtlS ?(Ill i '  

(2.) (10%) IJse eiger~value/eigenvector concepi, t40 find z l ( t )  and x2( t )  for t 2 0. 

(I,) ( I  0%) Write tlowil. tile equivalent, second-order differential eql.ia.tion and lhe initial cori- 
dit,ions in t,er~ris of z l  (t) for t,he dynamical system. Use "La.place transform" to solve the 
eq~~ivnlen t  second-ortler differential equa.tion and determine z l ( t )  and zz( t )  for t 2 0. 

5 .  Fouriei- Series 

( a )  ( I  0%) Fiud the Fourier series of I sin(z/2)1 on [0,27r]. 

(I , )  ( 1  0%) Use (,lie result, in (a) to find C:, big. 
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