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海洋大學河海工程研究所 Complex variable 期末考解答2007元月
1.Please verify that cos(t) and sin(t) are the Hilbert transform pair and find
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 (10 %)   (see the solution of HW 11)
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3.Find the following integrals using residue and Poisson integral formula (20 %)
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Ans: 
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方法一： 複變留數定理:
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可取積分路徑為
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，參見圖一，則
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其中，
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其中，複數函數 
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(2)當
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同理可得，

當
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當
[image: image49.wmf]1

p

>

時， 
[image: image50.wmf]22

sin()

Im0

12cos12cos

m

mz

dd

pppp

q

qq

qq

ìü

==

íý

+-+-

îþ

òò

ÑÑ


方法二： Poisson 積分公式

同前，若選取
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其中，
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代入Poisson內域積分公式可得
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當
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[image: image59.wmf](

)

(

)

2

2

2

0

11

,0

212cos

p

upfd

pp

p

qq

pq

-

=

+-

ò


其中，
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代入Poisson外域積分公式可得
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 所得結果與方法一是吻合的

同理可得，

當
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當
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4. Explain (a). Taylor expansion, (b). MacLaurine series and (c) Laurent series and how to determine the coefficient. (12 %)

Power series  
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Taylor series (real)  
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where 
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Maclaurine series (complex)  
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Maclaurine series (real)  
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Laurent series (complex)  
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5. Find the inverse Laplace transform using definition of
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where  (a) 
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Ans:   (a) 
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6. Given x(t) and y(t), we have
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Please find the Fourier transform of x(-t). (5%)   Ans: 
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Please find the Fourier transform of z(t) and c(t) in terms of X and Y . (10 %) 

Ans:   z(t) 
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7. Please explain the Cauchy integral formula and residue theorem. Are they the same or different ? (10%) 
Cauchy integral formula: 
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Residue theorem: 
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They are similar but not the same. Cauchy integral theorem may be seen as a special case.

8. Please fill in Yes or NO (a) Yes 
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9. 請寫下修完複變課最有心得的為何?為了往後學弟妹學習效果的提升有何建議? (10%)
求學如逆水行舟 不進則退 

太多大學或研究所所學的往後可能用不到

但是走過一趟 必留下痕跡 
【 Complex variable檔名： cvfinal2006sol.doc 】J T CHEN製表Jan/01/2007
只怕不用心 不憂學不會  敬祝 新春愉快 寒假快樂充實
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