<Sol.1>

We know
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<Sol.2>

由標準的Sturm-Liouville方程式
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而O.D.E.為
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比較(1)(2)二式之係數得
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對上式兩端積分可得
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代回(2)中，可將O.D.E.化成Sturm-Liouville方程式

<Sol.3>

設特徵值為
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皆為實函數，取上式之共軛複數，可得
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現考慮邊界值條件如下
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取上式的共軛，可得
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因此可証出若
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分別為規則型Sturm-Liouville邊界值問題中的特徵值及特徵函數，則
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亦為特徵值與特徵函數。同理，亦可輕易証明出，在週期性及奇異的邊界值問題中亦有同樣性質。
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<Sol.4>
(a) 討論：

   與標準Sturm-Liouville方程式比較
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且邊界條件為
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故為週期型Sturm-Liouville邊界值問題

(b)
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由邊界條件，可得
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故由Cramer法則可知
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由Cramer法則知，若
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其所對應的特徵函數為
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綜合(b)(c)(d)之討論，可得特徵值為
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其所對應特徵含數為
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為一組正交函數集合
<Sol.5>

We know 
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and so on.

In summation notation,
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By employing the orthogonality properties of cosine and sine,
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in which n and m are positive integers (zero is excluded), we obtain
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If there two are added together
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As a special case 
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Noting that 
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 repeats itself in all four quadrants, we may write as

[image: image86.wmf]ò

=

p

q

q

p

2

0

0

)

sin

(

cos

2

1

)

(

d

x

x

J


On the other hand, 
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 reverses its sing in the third and fourth quadrants, so
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We obtain the complex exponential representation 
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Let x=br
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Because 
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