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𝐷 (𝑖, 𝑗) = | |𝑥𝑖 − 𝑦𝑖 | | +𝑚𝑖𝑛 (𝐷 (𝑖 − 1, 𝑗 − 1) , 𝐷 (𝑖 − 1, 𝑗) , 𝐷 (𝑖, 𝑗 − 1))

= =
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𝜎

= 1
1+exp(.) = 1−exp(.)

1+exp(.)

=

i𝑘+1 = 𝜎 (W𝑖 · h𝑘 +W𝑖 · x𝑘 + b𝑖 ),
f𝑘+1 = 𝜎 (W𝑓 · h𝑘 +W𝑓 · x𝑘 + b𝑓 ),
𝑐𝑘+1 = 𝜎 (W𝑐 · h𝑘 +W𝑐 · x𝑘 + b𝑐 ),
c𝑘+1 = 𝑓𝑘𝑐𝑘 + 𝑖𝑘+1𝑐𝑘+1,
o𝑘+1 = 𝜎 (W𝑜 · h𝑘 +W𝑜 · x𝑘 + b𝑜 ),
h𝑘 + 1 = o𝑘 + 1 𝑡𝑎𝑛ℎ(c𝑘+1)

𝒄̃

Sk =
𝑁−1∑
0

𝑆 (𝑙) exp

(
−𝑖2𝜋𝑘𝑙

𝑁

)

(∑𝑁
𝑗=1

(����𝑜 𝑗 − 𝑦 𝑗
����2 + ���� (𝑜 𝑗 − 𝑜 𝑗−1

)
−

(
𝑦 𝑗 − 𝑦 𝑗−1

) ����2))
𝑁𝑇

𝛿𝑇,𝑙
ℎ

= ∇𝑦̂𝑇 (𝐸𝑙𝑜𝑠𝑠 ) 𝜎
′
(
ℎ𝑙𝑇

)
, 𝛿𝑇,𝑙𝑐 = 𝛿𝑇,𝑙

ℎ
𝑜𝑙𝑇

(
1 − tanh2

(
𝑐𝑙𝑇

))
𝛿𝑇,𝑙𝑜 = 𝛿𝑇,𝑙

ℎ
tanh

(
𝑐𝑙𝑇

)
𝜎
′
(
𝑜𝑙𝑇

)
, 𝛿𝑇,𝑙

𝑓
= 𝛿𝑇,𝑙𝑐 𝑐𝑙𝑇−1𝜎

′
(
𝑓 𝑙𝑇

)
𝛿𝑇,𝑙𝑖 = 𝛿𝑇,𝑙𝑐 𝑐𝑙𝑇𝜎

′
(
𝑖𝑙𝑇

)
, 𝛿𝑇,𝑙

𝑐
= 𝛿𝑇,𝑙𝑐 𝑖𝑙𝑇

(
1 − 𝑐𝑙𝑇

)2
𝛿𝑙𝑊 𝑖 = 𝛿𝑇,𝑙𝑖

[
ℎ𝑙−1𝑇−1, ℎ

𝑙−1
𝑇 , 𝑥𝑇

]𝑇
, 𝛿𝑙

𝑊 𝑓
= 𝛿𝑇,𝑙

𝑓

[
ℎ𝑙−1𝑇−1, ℎ

𝑙−1
𝑇 , 𝑥𝑇

]𝑇
𝛿𝑙𝑊𝑜 = 𝛿𝑇,𝑙𝑜

[
ℎ𝑙−1𝑇−1, ℎ

𝑙−1
𝑇 , 𝑥𝑇

]𝑇
, 𝛿𝑙𝑊𝑐 = 𝛿𝑇,𝑙

𝑐

[
ℎ𝑙−1𝑇−1, ℎ

𝑙−1
𝑇 , 𝑥𝑇

]𝑇
𝛿𝑡,𝑙
ℎ

=

(
𝛿𝑡+1,𝑙
ℎ

𝑊 𝑙
𝑖 + 𝛿𝑡,𝑙𝑖 𝑊 𝑙

𝑖 + 𝛿𝑡+1,𝑙
ℎ

𝑊 𝑙
𝑓
+ 𝛿𝑡,𝑙

𝑓
𝑊 𝑙

𝑓

+𝛿𝑡+1,𝑙
ℎ

𝑊 𝑙
𝑜 + 𝛿𝑡,𝑙𝑜 𝑊 𝑙

𝑜 + 𝛿𝑡+1,𝑙𝑐 𝑊 𝑙
𝑐 + 𝛿𝑡,𝑙

𝑐
𝑊 𝑙

𝑐

)
𝜎
′
(
ℎ𝑙𝑡

)
𝛿𝑡,𝑙𝑐 = 𝛿𝑡,𝑙

ℎ
𝑜𝑙𝑡

(
1 − tanh2

(
𝑐𝑙𝑡

))
𝛿𝑡 .𝑙
ℎ

𝛿𝑙𝑊
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