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Mathematical Musings on the External Anatomy of 

the Novel Corona Virus* 

Part 4: Models of n-Cov 

Jyotirmoy Sarkar and Mamunur Rashid 

What is the shape of the novel coronavirus (n-CoV) which has 

turned our world upside down? Even though under a micro

scope, it looks dull, unattractive, and even disgusting, creative 

artists have attributed to it bright colors, made it look pretty, 

and depicted it as a thing of beauty. What can a mathemati

cian contribute to this effort? We take a purist's point of view 

by imposing on it a quasi-symmetry and then deriving some 

consequences. In an idealistic world, far removed from real

ity but still constrained by the rules of mathematics, anyone 

can enjoy this ethereal beauty of the mind's creation, beckon

ing others to join in the pleasure. 

Our musings end with this Part 4. We fondly hope readers 

have benefited from our suggestion that they indulge in their 

own musings, tell others about them, and propagate the good 

virus of mathematical thinking. 

Gist of Parts 1, 2 and 3 1 

In Part 1, we described the external shape of the n-Cov as a sphere 

with three kinds of proteins protruding out of it. In Part 2, we 

modeled the locations of the S-Proteins as the vertices of icosa

hedron and dodecahedron inscribed within a sphere, and at the 

midpoints of edges of the icosahedron ( or the dodecahedron). In 

Part 3, we studied the properties of spherical triangles, which will 

aid us in locating M- and E-proteins. 

Here in Part 4, we answer the challenge posed in Part 1 and offer 
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More answers are 

possible if you change 

your perspective. 

Why then nobody 

depicts 15 S-Proteins in 

a 2D diagram? 

Here is a possible 

explanation as to why 

2D pictures do not depict 

15 S-Proteins. 

Earlier, we explained that a 2D picture of the n-CoV exhibits the 

protrusions that will be visible when a slab (with some thickness) 

is cut out with planar cuts above and below any great circle, and 

the 3D slab is flattened onto a 2D space, making the protrusions 

extend out of the 2D circle. According to our model, if the slab 

is very thin, it is possible to find 10 or 12 S-Proteins in the 2D 

picture, as shown in Figure 1, by the thick, dashed curves-one 

along the equator and the other along a meridian. 

Suppose the slab is made a bit thicker and parallel to one of these 

great circles. We may assume (1) the S-Proteins on the equator 

and in the portion of the slab belonging to one hemisphere are 

visible, but the ones in the other hemisphere are not visible, or (2) 

all S-Proteins on the slab are visible irrespective of which hemi

sphere they belong to. Then using our model, the 2D diagrams 

can show 10, 12, 15, 18, 20, and 24 S-Proteins. 

To elaborate, if you focus on the inscribed dodecahedron and 

imagine rolling it so that it comes to rest with one of its pentago

nal faces resting on the tabletop, then the equator passes through 

10 (height-wise middlemost) edge-centers. This is shown in Fig

ure 1 by the dashed equatorial line. There are five near-neighbors 

on vertices that belong to the upper half and five more equally 

far neighbors on vertices that belong to the bottom half. This ex

plains 10, 15, or 20 S-Proteins in a 2D picture. Alternatively, as 

in Figure 3 of Part 2, we may hold the inscribed icosahedron so 

that its two opposite vertices occupy the north and south poles, 

respectively. Then also, the equator passes through 10 S-Proteins 

on edge-centers; there are five near-neighbor face-centers belong

ing to the upper half and five more near-neighbor face-centers be

longing to the bottom half. Regularity in angular deviations (from 

the spherical center) is clear for 10 or 20 S-Proteins, but not for 

15. 

Perhaps angular irregularity, being not aesthetically pleasing to an 
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Dear readers, 

begin/continue your own 

musings. 
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Epilogue 

Having presented some beautiful gems gleaned from the ocean 

of mathematical ideas as a bouquet of offering to our dear read

ers during this stay-at-home pandemic period, we must now say 

farewell. We sincerely hope that attentive readers are sufficiently 

equipped to begin/continue their own musings on topics of rel

evance. May we suggest that they try to construct other mod

els, perhaps starting with a radial projection of a hexahedron and 

its dual (an octahedron), and then embellish it with additional 

points chosen quasi-symmetrically to ensure the sufficient num

ber of points on the sphere to model the novel coronavirus or any 

other object of this nature. Godspeed. 
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