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• 

• 

• 

• 
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CHT( xc, yc, r)  = ∑ CHT (xi, yi, xc, yc, r)
𝑛

𝑖=1

θ θ

θ θ → θ

θ θ θ
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θ θ θ

θ

𝑍𝑝𝑞 =
𝑝+1

𝜋
∫ ∫ 𝑅𝑝𝑞

∗ (𝑟)𝑒𝑗𝑞𝜃𝑓(𝑟, 𝜃) 𝑟 𝑑𝑟𝑑𝜃,   |𝑟| ≤ 1
1

0
 

2𝜋

0
           

)(rR pq

𝑅𝑝𝑞(𝑟) = ∑  
𝑝−|𝑞|

2
𝑘=0 (−1)𝑘

(𝑝−𝑘)!

𝑘!(
𝑝+|𝑞|

2
−𝑘)!(

𝑝+|𝑞|

2
+1−𝑘)!

𝑟𝑝−2𝑘

pq 0 qp −

𝑍𝑝𝑞 = 𝜆𝑍(𝑝, 𝑁)∑ ∑ 𝑅𝑝𝑞(𝑟𝑖𝑗)
𝑁−1
𝑗=0

𝑁−1
𝑖=0 𝑒−𝑗𝑝𝜃𝑖𝑗𝑓(𝑖, 𝑗)  

rij = √xi
2 + yj

2 ;              θij = tan−1 {
yj

xi
}

xi =
2i

N−1
− 1 ;          yj =

2j

N−1
− 1

λp(p, N) =
p+1

N−1
                      }
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𝐴

𝑨𝑨𝒕 𝑼𝑺𝑽𝒕 𝑼𝑺𝑽𝒕 𝒕

𝑼𝑺𝑽𝒕𝑽𝑺𝑼 𝑼𝑺𝟐𝑼𝟐

𝑨𝒕𝑨 𝑼𝑺𝑽𝒕 𝒕𝑼𝑺𝑽𝒕

𝑽𝑺𝑼𝒕𝑼𝑺𝑽𝒕 𝑽𝑺𝟐𝑽𝟐

𝑓 (𝑥, 𝑦)

λpq =
(2p+1)(2q+1) 

4
 ∫ ∫ pp(x)pq(y)f(x, y)dxdy

+∞

−∞

+∞

−∞

λpq =
(2p+1)(2q+1) 

(M−1)(N−1)
  ∑ ∑ pp(x)pq(y)f(x, y)dxdy

N−1
y=0

M−1
x=0
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∫ pp(x)pq(y)dx =
2

2p+1
 δpq

1

−1

pp(x) =
1

2q
∑ (−1)q 

(2q−2p)!

p!(q−p)!(q−2p)!
 Xq−2p

q

2
p=0

𝐷𝑖 = 𝐼𝑖 − 𝐼𝑐; 𝑖 = 1,2,… 8

𝑝𝛼 = 𝐹(𝐷𝑗 , 𝐷𝑗+4); 𝑗 = (1 + 𝛼/45), ∀𝛼 = 0
∘, 45∘, 90∘, 135∘

𝐹𝑖 {

3    |𝑝𝑖1| > 𝑡 ∩ |𝑝𝑖2| > 𝑡 ∩ sign (𝑝𝑖1) ≠ sign (𝑝𝑖2)

2    |𝑝𝑖1| > 𝑡 ∩ |𝑝𝑖2| > 𝑡 ∩ sign (𝑝𝑖1) = sign (𝑝𝑖2)

1    |𝑝𝑖1| ≤ 𝑡 ∩ |𝑝𝑖2| ≥ 𝑡 ∪ |𝑝𝑖1| ≥ 𝑡 ∩ |𝑝𝑖2| ≤ 𝑡
0    

𝑖 = 1,2,… 4

 𝑖

𝐿𝑄𝑃 = ∑  𝑟𝑜𝑤−1
𝑖=0 𝐹𝑖 × 2

𝑖
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