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Abstract 
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 We consider the equation 
 L[y] = y''+p(t)y'+q(t)y = f(t), t ߳ I,  (1) 
 
where ܫ ൌ ሺݐଵ, ,ଶሻݐ ଵݐ ൏ , ଶݐ ,ሻݐሺ݌  .ሻ and f(t) are known continuous functions on Iݐሺݍ
 Many works [1-4] are dedicated to the determination of the common solutions of 
the linear and nonlinear ordinary differential equations. But in common case any 
formulas for the decision of the linear differential equations haven't obtained. It is 
well known that if p(t) = ݌଴ = const, q(t)= ݍ଴ = const, then depending on the sign of 
discriminant ܦ ൌ ଴݌

ଶ െ  ଴ the common solution of the equation (1) will be writtenݍ4
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by three formulas. In this theme the equation (1) is investigated in the more common 
cases. Depending on the correlation between p(t) and q(t) formulas for the 
determination of the common solution of this equation were obtained.  
 
Theorem 1. Let 

ሻݐሺݍ ൌ ሻݐଶሺܭ ൅ ሻݐଶሺߚ ൅ ሻݐᇱሺܭ െ
ሻݐᇱሺߚ
ሻݐሺߚ  ሻ,                                                 ሺ2ሻݐሺܭ

ሻݐሺܭ ൌ
1
2 ቈ݌ሺݐሻ ൅

ሻݐᇱሺߚ
ሻݐሺߚ ቉ ,  ሺ3ሻ                                                                            ,ܫ ߳ ݐ

 
where ܭᇱሺݐሻ and ߚᇱሺݐሻ are respectively the derivatives of the functions ܭሺݐሻ and ߚሺݐሻ, 
ሻݐሺߚ ് 0 for all ܫ ߳ ݐ. Then the common solution of the equation (1) will be written in 
the next form  

ሻݐሺݕ ൌ ܿଵݕଵሺݐሻ ൅ ܿଶݕଶሺݐሻ ൅  ሻ                                                                  ሺ4ሻݐଷሺݕ
 
where ܿଵ and ܿଶ are arbitrary constants, 

ሻݐଵሺݕ ൌ ݌ݔ݁ ቊെ න ݏሻ݀ݏሺܭ
௧

௧బ

ቋ ݏ݋ܿ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ , ଴ݐ א  ሺ5ሻ                                  ܫ

ሻݐଶሺݕ ൌ ݌ݔ݁ ቊെ න ݏሻ݀ݏሺܭ
௧

௧బ

ቋ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ .                                              ሺ6ሻ 

ሻݐଷሺݕ ൌ න ݌ݔ݁
௧

௧బ

ቊെ න ሺ߬ሻ݀߬ܭ
௧

௦
ቋ

݂ሺݏሻ
ሻݏሺߚ ݊݅ݏ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉  ሺ7ሻ                              .ݏ݀

 
Proof: We show that  

ଵሿݕሾܮ ൌ 0, ଶሿݕሾܮ ൌ 0, ଷሿݕሾܮ ൌ ݂ሺݐሻ, ݐ א   .ܫ
 
At first we proof ࡸሾ࢟૚ሿ ൌ ૙. In fact if we differentiate (5) we shall obtain  

ଵݕ
ᇱ ሺݐሻ ൌ െܭሺݐሻݕଵሺݐሻ െ ݌ݔሻ݁ݐሺߚ ቊെ න ݏሻ݀ݏሺܭ

௧

௧బ

ቋ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ ,          ሺ8ሻ 

ଵݕ
ᇱᇱሺݐሻ ൌ െܭᇱሺݐሻݕଵሺݐሻ െ ଵݕሻݐሺܭ

ᇱ ሺݐሻ െ ሻݐଵሺݕሻݐଶሺߚ െ 

െሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቊെ න ݏሻ݀ݏሺܭ
௧

௧బ

ቋ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉.                       ሺ9ሻ 

 
 Then taking into account (8),(9),(2)and (3) we have 
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െܭᇱሺݐሻݕଵሺݐሻ െ ଵݕሻݐሺܭ
ᇱ ሺݐሻ െ ሻݐଵሺݕሻݐଶሺߚ െ 

െሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቊെ න ݏሻ݀ݏሺܭ
௧

௧బ

ቋ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ ൅ 

ቈ2ܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ଵݕ

ᇱ ሺݐሻ ൅ ሻݐଵሺݕሻݐଶሺܭ ൅ ሻݐଵሺݕሻݐଶሺߚ ൅ ሻݐଵሺݕሻݐᇱሺܭ െ
ሻݐᇱሺߚ
ሻݐሺߚ ሻݐଵሺݕሻݐሺܭ

ൌ 

ൌ ቈܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ሾݕଵ

ᇱ ሺݐሻ ൅ ሻሿݐଵሺݕሻݐሺܭ െ ሾߚᇱሺݐሻ

െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቊെ න ݏሻ݀ݏሺܭ
௧

௧బ

ቋ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ ൌ 

ൌ ቈܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ቊെܭሺݐሻݕଵሺݐሻ െ ݌ݔሻ݁ݐሺߚ ቈെ න ݏሻ݀ݏሺܭ

௧

௧బ

቉ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉

൅ ሻቋݐଵሺݕሻݐሺܭ െ 

െሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቈെ න ݏሻ݀ݏሺܭ
௧

௧బ

቉ ݊݅ݏ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ ൌ 0, ݐ א   .ܫ

 
 Thus it is proved ܮሾݕଵሿ ൌ 0. 
 We show ࡸሾ࢟૚ሿ ൌ ૙. If we differentiate (6) we shall have 

ଶݕ
ᇱ ሺݐሻ ൌ െܭሺݐሻݕଶሺݐሻ ൅ ݌ݔሻ݁ݐሺߚ ቈെ න ݏሻ݀ݏሺܭ

௧

௧బ

቉ ݏ݋ܿ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉,          ሺ10ሻ 

ଶݕ
ᇱᇱሺݐሻ ൌ െܭᇱሺݐሻݕଶሺݐሻ െ ଶݕሻݐሺܭ

ᇱ ሺݐሻ െ ሻݐଶሺݕሻݐଶሺߚ ൅ 

൅ሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቈെ න ݏሻ݀ݏሺܭ
௧

௧బ

቉ ݏ݋ܿ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉.                       ሺ11ሻ 

 
 On the strength of (10),(11), (2) and (3) it follows that 

ଶሿݕሾܮ ൌ െܭᇱሺݐሻݕଶሺݐሻ െ ଶݕሻݐሺܭ
ᇱ ሺݐሻ െ ሻݐଶሺݕሻݐଶሺߚ ൅ 

൅ሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቈെ න ݏሻ݀ݏሺܭ
௧

௧బ

቉ ݏ݋ܿ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉ ൅ 

൅ ቈ2ܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ଶݕ

ᇱ ሺݐሻ ൅ ሻݐଶሺݕሻݐଶሺܭ ൅ ሻݐଶሺݕሻݐଶሺߚ ൅ ሻݐଶሺݕሻݐᇱሺܭ

െ ሻݐሺܭ
ሻݐᇱሺߚ
ሻݐሺߚ ሻݐଶሺݕ ൌ 
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ൌ ቈܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ሾݕଶ

ᇱ ሺݐሻ ൅ ሻሿݐଶሺݕሻݐሺܭ

൅ ሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቈെ න ݏሻ݀ݏሺܭ
௧

௧బ

቉ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ
௧

௧బ

቉ ൌ 

ൌ ቈܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ቊܭሺݐሻݕଶሺݐሻ ൅ ݌ݔሻ݁ݐሺߚ ቈെ න ሺ߬ሻ݀߬ܭ

௧

௧బ

቉ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ
௧

௧బ

቉

൅ ሻቋݐଶሺݕሻݐሺܭ ൅ 

൅ሾߚᇱሺݐሻ െ ݌ݔሻሿ݁ݐሺܭሻݐሺߚ ቈെ න ݏሻ݀ݏሺܭ
௧

௧బ

቉ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ
௧

௧బ

቉ ൌ 0, ݐ א   .ܫ

 
 We are going to proof ࡸሾ࢟૜ሿ ൌ ,ሺ࢚ሻࢌ ࢚ א  Differentiating (7) we have .ࡵ

ଷݕ
ᇱ ሺݐሻ ൌ െܭሺݐሻݕଷሺݐሻ ൅ ሻݐሺߚ න ݌ݔ݁

௧

௧బ

ቈെ න ሺ߬ሻ݀߬ܭ
௧

௦
቉

݂ሺݏሻ
ሻݏሺߚ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉  ሺ12ሻ   ,ݏ݀

ଷݕ
ᇱᇱሺݐሻ ൌ െܭᇱሺݐሻݕଷሺݐሻ െ ଷݕሻݐሺܭ

ᇱ ሺݐሻ െ ሻݐଷሺݕሻݐଶሺߚ ൅ ݂ሺݐሻ ൅ 

൅ሾߚᇱሺݐሻ െ ሻሿݐሺߚሻݐሺܭ න ݌ݔ݁
௧

௧బ

ቈെ න ሺ߬ሻ݀߬ܭ
௧

௦
቉

݂ሺݏሻ
ሻݏሺߚ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉  ሺ13ሻ                .ݏ݀

 
 Taking into account (12), (13), (2) and (3) we have 

ଷሿݕሾܮ ൌ െܭᇱሺݐሻݕଷሺݐሻ െ ଷݕሻݐሺܭ
ᇱ ሺݐሻ െ ሻݐଷሺݕሻݐଶሺߚ ൅ ݂ሺݐሻ ൅ 

൅ሾߚᇱሺݐሻ െ ሻሿݐሺߚሻݐሺܭ න ݌ݔ݁
௧

௧బ

ቈെ න ሺ߬ሻ݀߬ܭ
௧

௦
቉

݂ሺݏሻ
ሻݏሺߚ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉ ݏ݀ ൅ 

൅ ቈ2ܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ଷݕ

ᇱ ሺݐሻ ൅ ሻݐଷሺݕሻݐଶሺܭ ൅ ሻݐଷሺݕሻݐଶሺߚ ൅ ሻݐଷሺݕሻݐᇱሺܭ

െ ሻݐሺܭ
ሻݐᇱሺߚ
ሻݐሺߚ ሻݐଷሺݕ ൌ 

ൌ ቈܭሺݐሻ െ
ሻݐᇱሺߚ
ሻݐሺߚ ቉ ሾݕଷ

ᇱ ሺݐሻ ൅ ሻሿݐଷሺݕሻݐሺܭ ൅ ݂ሺݐሻ ൅ ሾߚᇱሺݐሻ െ ሻሿݐሺߚሻݐሺܭ ൈ 

ൈ න ݌ݔ݁
௧

௧బ

ቈെ න ሺ߬ሻ݀߬ܭ
௧

௦
቉

݂ሺݏሻ
ሻݏሺߚ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉ ݏ݀ ൌ ቈܭሺݐሻ െ

ሻݐᇱሺߚ
ሻݐሺߚ ቉ ൈ 

ൈ ቊെܭሺݐሻݕଷሺݐሻ ൅ ሻݐሺߚ න ݌ݔ݁
௧

௧బ

ቈെ න ሺ߬ሻ݀߬ܭ
௧

௦
቉

݂ሺݏሻ
ሻݏሺߚ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉ ݏ݀ ൅ ሻቋݐଷሺݕሻݐሺܭ

൅ 
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൅݂ሺݐሻ ൅ ሾߚᇱሺݐሻ െ ሻሿݐሺߚሻݐሺܭ න ݌ݔ݁
௧

௧బ

ቈെ න ሺ߬ሻ݀߬ܭ
௧

௦
቉

݂ሺݏሻ
ሻݏሺߚ ݏ݋ܿ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉ ݏ݀

ൌ ݂ሺݐሻ, ݐ א   .ܫ
 
 Then ܮሾܿଵݕଵሺݐሻ ൅ ܿଶݕଶሺݐሻ ൅ ሻሿݐଷሺݕ ൌ ܿଵܮሾݕଵሿ ൅ ܿଶܮሾݕଶሿ ൅ ଷሿݕሾܮ ൌ ݂ሺݐሻ, ݐ א  ,ܫ
where ܿଵ, ܿଶ are arbitrary constants. Theorem 1 has been proved.  
 
Corallary: Let ݌ሺݐሻ, ሻݐሺܭ א  ,ሻܫሺܥ

ሻݐሺݍ ൌ ሻݐሺ݌ሻݐሺܭ െ ሻݐଶሺܭ ൅ ݌ݔሻ൅ܽଶ݁ݐᇱሺܭ ൜2 නሾ2ܭሺݐሻ െ  ൠ,        ሺ14ሻݐሻሿ݀ݐሺ݌

 
where ܽ א ܴ, ܽ ് 0. Then the common solution of the equation (1) will be written in 
the form (4), where the functions ݕଵሺݐሻ,  ሻ are defined by the formulasݐଷሺݕ ሻ andݐଶሺݕ
(5), (6), (7) and 

ሻݐሺߚ ൌ ݌ݔ݁ܽ ൜2 නሾ2ܭሺݐሻ െ ൠݐሻሿ݀ݐሺ݌ , ݐ א  ሺ15ሻ                                                    .ܫ

 
Proof: Differtiating (15) we obtain 

ሻݐᇱሺߚ ൌ ሾ2ܭሺݐሻ െ ,ሻݐሺߚሻሿݐሺ݌ ݐ א   .ܫ
 Hence we have (3). Taking into account (15) and (3) we obtain (2). The corallary 
has been proved. 
 
Theorem 2: Let ݐ଴ א ܫ ൌ ሺݐଵ,  ଶሻ , and suppose that the conditions of Theorem 1ݐ
hold. Then solution of the equation (1) with initial condition 

଴ሻݐሺݕ ൌ ݉, ଴ሻݐԢሺݕ ൌ ݊, ݉, ݊ א ܴ                                                                      ሺ16ሻ 
 
will be written in the next form 

ሻݐሺݕ ൌ ሻݐଵሺݕ݉ ൅
1

଴ሻݐሺߚ ሾܭሺݐ଴ሻ݉ ൅ ݊ሿݕଶሺݐሻ ൅ ,ሻݐଷሺݕ ݐ א  ሺ17ሻ                        ,ܫ

 
where the functions ݕଵሺݐሻ,  ሻ are defined by the formulas (5), (6) andݐଷሺݕ ሻ andݐଶሺݕ
(7).  
 
Proof: Taking into account (5), (6), (7), (8), (10), (12) and (4) from (16) we obtain  

ܿଵ ൌ ݉, ܿଶ ൌ
1

଴ሻݐሺߚ ሾܭሺݐ଴ሻ݉ ൅ ݊ሿ.                                                                     ሺ18ሻ 
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 On the strength (18) we have the formula (17). Theorem 2 has been proved. 
 
Example 1. We consider the equation (1) for 

ሻݐሺݍ ൌ ሻݐሺ݌଴ܭ െ ଴ܭ
ଶ ൅ ܽଶ݁݌ݔ ൜4ܭ଴ݐ െ 2 න ൠݐሻ݀ݐሺ݌ , ݐ א  ሺ19ሻ                          ,ܫ

 
where ܭ଴, ܽ א ܴ, ܽ ് 0, ሻݐሺ݌ א  ሻ. In this case forܫሺܥ
ሻݐሺܭ ൌ ,଴ܭ ሻݐሺߚ ൌ ݐ଴ܭሼ2݌ݔ݁ ܽ െ ׬ ,ሽݐሻ݀ݐሺ݌ ݐ א  .all conditions of theorem 1 hold ,ܫ
Therefore the common solution of the equation (1) will be written in the form (4), 
where 

ሻݐଵሺݕ ൌ ݐ଴ሺܭሾെ݌ݔ݁ െ ݏ݋଴ሻሿܿݐ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉, 

ሻݐଶሺݕ ൌ ݐ଴ሺܭሾെ݌ݔ݁ െ ݊݅ݏ଴ሻሿݐ ቈන ݏሻ݀ݏሺߚ
௧

௧బ

቉, 

ሻݐଷሺݕ ൌ න ݌ݔ݁
௧

௧బ

ሾെܭ଴ሺݐ െ ሻሿݏ
݂ሺݏሻ
ሻݏሺߚ ݊݅ݏ ቈන ሺ߬ሻ݀߬ߚ

௧

௦
቉ ,ݏ݀ ,଴ݐ ݐ א  .ܫ

If ܭ଴ ൌ 0, ሻݐሺݍ א ,ሻݐଵሺܥ ሻݐሺݍ ൐ 0 for all ݐ א   then from (19) we have ,ܫ

ሻݐሺߚ ൌ ඥݍሺݐሻ, ሻݐሺ݌ ൌ െ
ሻݐԢሺݍ
 .ሻݐሺݍ2

 
 Then 

ሻݐଵሺݕ ൌ ݏ݋ܿ ቆන ඥݍሺݏሻ݀ݏ
௧

௧బ

ቇ , ሻݐଶሺݕ ൌ ݊݅ݏ ቆන ඥݍሺݏሻ݀ݏ
௧

௧బ

ቇ, 

ሻݐଷሺݕ ൌ න
݂ሺݏሻ

ඥݍሺݏሻ
݊݅ݏ

௧

௧బ

ቈන ඥݍሺ߬ሻ݀߬
௧

௦
቉ ,ݏ݀  ,଴ݐ ݐ א  .ܫ

If ݍሺݐሻ ൌ ଴ݍ െ ,ݐݏ݊݋ܿ ଴ݍ ൐ 0, then ݌ሺݐሻ ൌ 0, ݐ א  ,ܫ

ሻݐଵሺݕ ൌ cosൣඥݍ଴ሺݐ െ ଴ሻ൧ݐ , ሻݐଶሺݕ ൌ sinൣඥݍ଴ሺݐ െ  ,଴ሻ൧ݐ

ሻݐଷሺݕ ൌ න
݂ሺݏሻ
ඥݍ଴

sin ሾඥݍ଴ሺݐ െ ሻሿݏ
௧

௧బ

,ݏ݀ ,଴ݐ ݐ א  .ܫ

 
Example 2: We consider the equation (1) for ݌ሺݐሻ א ,ሻܫଵሺܥ ݂ሺݐሻ א  ሻ andܫሺܥ

ሻݐሺݍ ൌ
1
4 ሻݐଶሺ݌ ൅ ଴ߚ

ଶ ൅
1
2 ,ሻݐᇱሺ݌ ݐ א  ,ܫ
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where ߚ଴ א ܴ, ଴ߚ ് 0. In this case formulas (2) and (3) hold for ܭሺݐሻ ൌ ଵ
ଶ

 ሻ andݐሺ݌
ሻݐሺߚ ൌ ,଴ߚ ݐ א   Then .ܫ

ሻݐଵሺݕ ൌ ݌ݔ݁ ቊെ න
1
2 ݏሻ݀ݏሺ݌

௧

௧బ

ቋ cosሾߚ଴ሺݐ െ  ,଴ሻሿݐ

ሻݐଶሺݕ ൌ ݌ݔ݁ ቊെ න
1
2 ݏሻ݀ݏሺ݌

௧

௧బ

ቋ sin ሾߚ଴ሺݐ െ  ,଴ሻሿݐ

ሻݐଷሺݕ ൌ න ݌ݔ݁
௧

௧బ

ቊെ න
1
2 ሺ߬ሻ݀߬݌

௧

௦
ቋ

݂ሺݏሻ
଴ߚ

sinሾߚ଴ሺݐ െ ሻሿݏ  .ݏ݀

If pሺݐሻ ൌ ଴݌  െ ,ݐݏ݊݋ܿ ሻݐሺݍ ൌ ଵ
ସ

଴݌ 
ଶ ൅ ଴ߚ

ଶ, ଴ߚ ് 0, ݐ א   then ,ܫ

ሻݐଵሺݕ ൌ ݌ݔ݁ ቂെ
଴݌

2
ሺݐ െ ଴ሻቃݐ cosሾߚ଴ሺݐ െ  ,଴ሻሿݐ

ሻݐଶሺݕ ൌ ݌ݔ݁ ቂെ
଴݌

2
ሺݐ െ ଴ሻቃݐ sinሾߚ଴ሺݐ െ  ,଴ሻሿݐ

ሻݐଷሺݕ ൌ න ݌ݔ݁
௧

௧బ

ቂെ
଴݌

2
ሺݐ െ ሻቃݏ

݂ሺݏሻ
଴ߚ

sinሾߚ଴ሺݐ െ ሻሿݏ  .ݏ݀

 
Example 3: We consider the equation (1) for ݌ሺݐሻ א ,ሻܫଵሺܥ ݂ሺݐሻ א ,ሻܫሺܥ ሻݐሺݍ ൌ
ଵ
ସ

ሻݐଶሺ݌ ൅ ൅ܽଶݐଶఈ ൅ ଵ
ଶ

ሻݐᇱሺ݌ െ ఈమାଶఈ
ସ௧మ , ݐ א ,ܫ ܫ ؿ ሺ0, ∞ሻ, ܽ, אן ܴ, ܽ ് 0, ്ן 0, ്ן

െ1. Hence  

ሻݐሺݍ ൌ
1
4 ቂ݌ሺݐሻ ൅

ן
ݐ ቃ

ଶ
൅ܽଶݐଶఈ ൅

1
2 ቂ݌ᇱሺ௧ሻ െ

ן
ଶቃݐ െ

ן
ݐ2 ቂ݌ሺݐሻ ൅

ן
ݐ ቃ , ݐ א  .ܫ

 

 In this case the formulas (2) and (3) hold for ܭሺݐሻ ൌ ଵ
ଶ

ቂ݌ሺݐሻ ൅ ן
௧
ቃ , ሻݐሺߚ ൌ ,ఈݐܽ ݐ א

 .ܫ
 Then 

ሻݐଵሺݕ ൌ ݌ݔ݁ ቊെ න
1
2 ቂ݌ሺݏሻ ൅

ן
ݏ ቃ ݏ݀

௧

௧బ

ቋ cos ቂ
ן

ן ൅1
ሺݐఈାଵ െ ଴ݐ

 ,ାଵሻቃן

ሻݐଶሺݕ ൌ ݌ݔ݁ ቊെ න
1
2 ቈቂ݌ሺݏሻ ൅

ן
ݏ ቃ቉ ݏ݀

௧

௧బ

ቋ ݊݅ݏ ቂ
ן

ן ൅1
ሺݐఈାଵ െ ଴ݐ

 ,ାଵሻቃן

ሻݐଷሺݕ ൌ න ݌ݔ݁
௧

௧బ

ቊെ න
1
2 ቂ݌ሺ߬ሻ ൅

ן
߬ ቃ ݀߬

௧

௦
ቋ

݂ሺݏሻ
ఈݏܽ sin ቂ

ן
ן ൅1

ሺݐఈାଵ െ ఈାଵሻቃݏ  ,ݏ݀

 
where ݐ଴, ݐ א  .ܫ
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