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Contoh 

,ݔ)ݑଶߘ ,ݕ (ݖ = ߘ  ⋅  ݑߘ
Dalam koordinat kartesian 
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• Persamaan Laplace 
ݑଶߘ ,ݔ ,ݕ ݖ = 0 

• Persamaan Poisson 
ݑଶߘ ,ݔ ,ݕ ݖ = ,ݔ)݂ ,ݕ  (ݖ

• Persamaan diffusi 
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contoh 

• Persamaan Gelombang 

ݑଶߘ ࢘, ݐ =
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• Persamaan Helmhotz 
ܨଶߘ + ݇ଶܨ = 0 

• Persamaan Schrodinger 
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Properties of field 

• Jika tidak ada source (sumber) 
.ߘ ࢜ = 0 

• Jika tidak ada rotasi 
࢜ ݈ݎݑܿ = 0 ⇒ ࢜ =  ݑߘ 

• Jika tidak ada source dan tidak ada rotasi, 
maka persamaan berikut berlaku: 

.ߘ ݑߘ = ݑଶߘ = 0 
 



Pers. Laplace : 
Temperatur dalam Plat Logam 

Temperatur 
,ݔ)ܶ  (ݕ

Memenuhi persamaan Laplace: 
ଶܶߘ = 0 

߲ଶܶ
ଶݔ߲ +

߲ଶܶ
ଶݕ߲ = 0 

Trial solution: 
ܶ = ܺ ݔ  (ݕ)ܻ

 



Separasi Variabel 

߲ଶܻܺ
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1
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݀ଶܺ
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1
ܻ

݀ଶܻ
ଶݕ݀ = 0 

1
ܺ

݀ଶܺ
ଶݔ݀ = −

1
ܻ

݀ଶܻ
ଶݕ݀ = konstanta = −݇ଶ 



Separasi Variabel 

1
ܺ

݀ଶܺ
ଶݔ݀ = −݇ଶ    ⇒

݀ଶܺ
ଶݔ݀ = −݇ଶܺ 

ܺᇱᇱ = −݇ଶܺ 
 

1
ܻ

݀ଶܻ
ଶݕ݀ = ݇ଶ     ⇒

݀ଶܻ
ଶݕ݀ = ݇ଶܻ 

ܻᇱᇱ = ݇ଶܻ 
 
 



Solusi 
Untuk X: 

ܺ = cos  ݔ݇
ܺᇱ = −݇ sin ݔ݇   , ܺᇱᇱ = −݇ଶ cos  ݔ݇

Dan  
ܺ = sin  ݔ݇

Untuk ܻ: 
ܻ = ݁௞௬ 

Dan 
ܻ = ݁ି௞௬ 

Solusi umum: 
ܶ = ܻܺ = ܣ cos ݔ݇ + ܤ sin ݔ݇ ௞௬݁ܥ + ௞௬ି݁ܦ  



Kondisi Batas 

Di batas ݕ →  ∞ : ܶ = ܥ <-   0 = 0 
ܶ = ܣ cos ݔ݇ + ܤ sin ݔ݇ ݁ି௞௬ 

Di batas ݔ = 0 → ܶ = 0. 
0 = ܣ ݁ି௞௬     ⇒ ܣ = 0 

ܶ = ௞௬ି݁ ܤ sin  ݔ݇
 
 

ܶ = ܻܺ = ݁ି௞௬ sin  ݔ݇
 
 



Batas di ݔ = 10 =  ܮ

ܶ ,ܮ ݕ = 0 
݁ି௞௬ sin ܮ݇ = 0 

sin ܮ݇ = 0 
ܮ݇ = ,ߨ݊  ݊ = 1,2,3, … 

݇ =
ߨ݊
ܮ
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Batas di ݕ = 0 

ܶ ,ݔ 0 = ෍ ܾ௡  sin
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ܮ
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− cos ߨ݊ + cos 0

=
200
ߨ݊

− cos ߨ݊ + cos 0  



Batas di ݕ = 0 

ܾ௡ =  ቐ
400
ߨ݊

 ݆݅݇ܽ ݊ ݆݈݃ܽ݊݅
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Jadi, 
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Solusi 

ܶ ,ݔ ݕ =
400
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Fourier Series 
Sebuah fungsi  

݂ ݔ  
Dalam interval 0 < ݔ <  mungkin dapat diekspansikan ke ,ܮ
dalam deret 

݂ ݔ = ܽ଴ + ෍ ܽ௡ cos
ݔߨ݊

ܮ

ஶ

௡ୀଵ

+ ܾ௡ sin
ݔߨ݊

ܮ
 

Jika ݂ ݔ  ganjil: 
ܽ௡ = 0 dan 

ܾ௡ =
2
ܮ

 න ݂ ݔ sin
ݔߨ݊

ܮ

௅

଴

 ݔ݀ 

 



Metal Plat 


