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𝑘(𝑛)

𝑘 (3)  =  12

𝑘 (3)  =  13

𝑘 (3)  =  12 𝑘 (3)  =  12

∆𝐴𝐵𝐶 𝐴𝐵 = 𝐵𝐶 = 𝐶𝐴 = 𝑎

𝐴𝐷 𝐴 𝐵𝐶

𝐴𝐷 = ℎ

𝐴𝐵𝐶
𝜋

3

2𝜋

3

𝑠𝑖𝑛𝐵 =
𝐴𝐷

𝐴𝐵
𝑠𝑖𝑛

𝜋

3
=

ℎ

𝑎

√3

2
=

ℎ

𝑎



 

∴ 𝐴𝐵𝐶 ℎ =
√3𝑎

2

𝐴𝐵𝐶 ∆=
1

2
 × 𝐵𝐶 × 𝐴𝐷 =

1

2
 × 𝑎 × ℎ =

1

2
 × 𝑎 ×

√3𝑎

2
=

√3𝑎2

4

𝑇𝑜𝑡𝑎𝑙 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒

𝐴𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟
=

𝐶𝑒𝑛𝑡𝑟𝑎𝑙 𝑝𝑙𝑎𝑛𝑒 𝑎𝑛𝑔𝑙𝑒

𝐴𝑛𝑔𝑙𝑒 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟
=

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑒𝑛𝑡𝑖𝑟𝑒 𝑐𝑖𝑟𝑐𝑙𝑒

𝐴𝑟𝑒𝑎 𝑜𝑓 𝑠𝑒𝑐𝑡𝑜𝑟

2𝜋𝑟

𝑃𝑄
=

2𝜋

𝜃
=

𝜋𝑟2

𝐴
𝑂𝑃 = 𝑂𝑄 = 𝑟 = 𝑅𝑎𝑑𝑖𝑢𝑠

2𝑟

𝑆
=

2

𝜃
=

𝑟2

𝐴
𝑃𝑄 = 𝑆 = 𝑟𝜃 = 𝐴𝑟𝑐 𝑙𝑒𝑛𝑔𝑡ℎ

∴ 𝐴 =
1

2
𝑟2𝜃 𝜃



 

𝑉

𝑉 = 𝐵𝑎𝑠𝑒 𝑎𝑟𝑒𝑎 × 𝐻𝑒𝑖𝑔ℎ𝑡



 

𝑂𝐴𝐶 𝑂𝐹𝐵𝐶

𝑂𝐶 =  𝑟 𝑟1

0 < 𝑟1 < 𝑟 𝑟 𝑂𝐹𝐵𝐶

𝑂𝐴 =  𝑂𝐶 =  16

𝑟 𝑂𝐹 = 𝑟1 =  13.056  𝑟

𝑟1 = 0.816𝑟 𝑟

𝑉1

2
 𝑐𝑦𝑙

= 𝜋𝑟1
2 × 𝑟 = 𝜋 (0.816 𝑟)2 × 𝑟 =  0.666 𝜋𝑟3 =  

2

3
𝜋𝑟3

𝑂𝐴 = 𝑂𝐺 =  𝑟

𝑟 𝑉1

2
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=
2

3
𝜋𝑟3

𝑉 𝑠𝑝ℎ𝑒𝑟𝑒 = 2 × 𝑉1

2
 𝑠𝑝ℎ𝑒𝑟𝑒

=
4

3
𝜋𝑟3

𝑟 2𝑟

𝑉 𝑐𝑦𝑙 = 𝜋𝑟2 × 2𝑟 = 2𝜋𝑟3 𝑉 𝑠𝑝ℎ𝑒𝑟𝑒 =
4

3
𝜋𝑟3 =

2

3
× 2𝜋𝑟3 =

2

3
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𝐶
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𝑘 (2)

𝜋𝑟2

𝑛 𝑟



 

𝐶𝐷𝐸 2𝑟

𝑅1 𝑅2 𝑅1 ∆𝐶𝐷𝐸 − 3 ×

Sector 𝐶𝐴𝐵 =
√3
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 (2𝑟)2 − 3 ×

1

2
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3
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2
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− √3𝑟2

𝑅1 + 𝑅2 =
𝜋𝑟2

3

𝑛

𝑛 𝑛

𝜋𝑟2 𝑛 × (𝑅1 + 𝑅2)

𝜋𝑟2 𝑛 × (𝑅1 + 𝑅2) < 𝑛 × 𝜋𝑟2

𝑛 > 6.75

𝒏

𝑛 =  7

𝜋𝑟2 7𝜋𝑟2 6 × 𝑅1 + 𝑅2

9𝜋𝑟2

𝑛 =  8 𝜋𝑟2 8𝜋𝑟2 7 × 𝑅1 +

𝑅2
31𝜋𝑟2

3

𝑛 >  8

𝑘 (2)  =  6

𝑘 (2)  =  6

𝑘 (2) 
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𝒏

𝑛 =  17

𝑛 < 17
𝑛 =  16 𝑆1, 𝑆2, 𝑆3, 𝑆4, 𝑆5)



 

𝑛 <  16

𝑛 =  15

𝑛 <  15

𝑛 =  14 𝑆1, 𝑆2, 𝑆3, 𝑆4)

𝑆1, 𝑆2)

𝑆3, 𝑆4)



 

𝑆1, 𝑆2, 𝑆3, 𝑆4

𝑛 <  14

𝑛 = 13

𝑛 <  13
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𝑆1, 𝑆2, 𝑆3)
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𝒌 (𝟑) 

𝑛 = 10, 8,

𝑛

𝑘 (3) = 12.

𝜋𝑟2 𝑘(2)  =  6
2

3
× (9𝜋𝑟2 × 6𝑟) = 36𝜋𝑟3

𝑘(3)  =  12
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2

3
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4

3
× 𝜋𝑟3 =
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[

[

[
 

https://www.sciencedirect.com/science/article/pii/S019566980600120X
https://en.m.wikipedia.org/wiki/Kissing_number
https://en.m.wikipedia.org/%20wiki/
https://vdoc.pub/documents/research-problems-in-discrete-geometry-343maihmoce0
https://vdoc.pub/author/peter-brass
https://vdoc.pub/author/william-o-j-moser
https://vdoc.pub/author/janos-pach
https://eudml.org/doc/160314


 

[
 

[

[
 

[

[
 

[

[

[

[

[

file:///C:/Users/FLORA/Desktop/arxiv.org/abs/math/0410324
http://www.ams.org/notices/200408/fea-pfender.pdf
http://www.ams.org/
https://arxiv.org/abs/2012.15058
https://math.uni.lu/parlier/Papers/max2012-09-27.pdf
https://arxiv.org/pdf/1803.02702.pdf
https://www.youtube.com/watch?v=LZ7X_YOfJqY
https://www.youtube.com/
https://link.springer.com/chapter/10.1007/978-3-662-22343-7_12
https://www.researchgate.net/publication/250803351_The_Kissing_Number
https://en.wikipedia.org/wiki/Circle_packing_in_a_circle
https://en.wikipedia.org/
https://www.google.com/search?q=sphere%20packing%20wikipedia&tbm=isch&tbs=rimg:CT69MQH1w6qQYZixdm2ke2IYsgIIEAA6BAgAEADAAgU&client=firefox-b-d&hl=en&sa=X&ved=0CBoQuIIBahcKEwiAvOuI-e3-AhUAAAAAHQAAAAAQDA&biw=1366&bih=643&dpr=1#imgrc=JXCSuIbriZK5sM&imgdii=P2aLe2Tu4sUzNM
https://en.wikipedia.org/
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