
With the given coordinates (𝑥, 𝑦) ∈ {1,2,3, … }×{0,1,2, … }, let's define the ID value of the cell 

(𝑥, 𝑦) with the following function: 

𝑓(𝑥, 𝑦) = 𝑓(𝑥 − 1, 𝑦) + (𝑥 − 1) + 𝑦 

Let's find a closed form for the function 𝑓(𝑥, 𝑦): 

𝑔(𝑦) ≜ 𝑓(1, 𝑦) 

𝑓(2, 𝑦) = 𝑓(1, 𝑦) + 1 + 𝑦 = 𝑎 + 1 + 𝑦 

𝑓(3, 𝑦) = 𝑓(2, 𝑦) + 2 + 𝑦 = 𝑔(𝑦) + 1 + 𝑦 + 2 + 𝑦 = 𝑔(𝑦) + 2𝑦 +∑𝑛
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𝑓(4, 𝑦) = 𝑓(4, 𝑦) + 3 + 𝑦 = 𝑔(𝑦) + 1 + 𝑦 + 2 + 𝑦 + 3 + 𝑦 = 𝑔(𝑦) + 3𝑦 +∑𝑛

3

𝑛=1

 

⋮ 

𝑓(𝑥, 𝑦) = 𝑔(𝑦) + (𝑥 − 1)𝑦 +∑𝑛
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Where: 

𝑔(𝑦) = 𝑓(1, 𝑦) = 𝑓(1, 𝑦 − 1) + (𝑦 − 1) = 𝑔(𝑦 − 1) + (𝑦 − 1) 

Let's find a closed form for the function 𝑔(𝑦): 

𝑔(2) = 𝑔(1) + 1 

𝑔(3) = 𝑔(2) + 2 = 𝑔(1) + 1 + 2 

𝑔(4) = 𝑔(3) + 3 = 𝑔(1) + 1 + 2 + 3 

⋮ 

𝑔(𝑦) = 𝑔(1) +∑𝑛
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= 1 +∑𝑛
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Therefore: 

𝑓(𝑥, 𝑦) = 1 + (𝑥 − 1)𝑦 +∑𝑛

𝑥−1

𝑛=1

+∑𝑛

𝑦−1

𝑛=1

 

Where: 

∑𝑛
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=
(𝑥 − 1)(𝑥 − 2)
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So finally we get: 

𝑓(𝑥, 𝑦) = 1 + 𝑥𝑦 − 𝑦 + 0.5𝑥2 − 1.5𝑥 + 1 + 0.5𝑦2 − 1.5𝑦 + 1 

𝑓(𝑥, 𝑦) =
𝑥2 + 𝑦2 + 2𝑥𝑦 − 3𝑥 − 5𝑦 + 6
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