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S1. Proof of Proposition 1
[bookmark: _Hlk193586824][image: ]
[bookmark: _Ref183118406][bookmark: _Ref193637057]Fig. S1. A schematic diagram of the relationship between the intersecting areas of the two spherical caps.

[bookmark: _Hlk193452947]The observation from Fig. S1 indicates that the intersection area of the two spherical cap surfaces  can be calculated by

[bookmark: MTBlankEqn]		





[bookmark: OLE_LINK9]where , , , and  are spherical triangle formed by the arcs between two surface point of the sphere.  represents the partial area of the spherical cap region at latitude lmin m and can be expressed as

		

 is partial area of the satellite coverage area, which can be calculated as

		




 and  are the spherical triangle of radius Re that centered at point O, with vertices A, B1, B2 and kq,w. The calculation of  and  requires using the theorem of calculation of spherical triangles [1] (consisting of the intersection of three circular arcs), i.e., by the angle corresponding to the three circular arcs, calculated by the formula 

		
Three of these angles are [1]

		

		

		

Following the process of simplification and organization,  can be given by 

	
S2.  Proof of Proposition 2
For solving the optimization problem 1, by introducing an auxiliary variable T, the transformation optimization problem is

		

		

		

		
Then, the Lagrangian function of 3 is derived by

		
where δ1,…,δN and μ are the non-negative Lagrange multipliers. So, the following KKT conditions can be given by

		

		

		

		

		

		

		
By organizing these KKT conditions, we can get the optimal computational resource allocation scheme for task offloading is

		
and the minimum number of satellites for computing is

		
S3. Proof of Proposition 3
[bookmark: OLE_LINK81]In the limit, the coverage rate Sm,q,w c/Sm g can be transformed into the computation of arc length fraction at latitude l/2, where l denotes the central angle corresponding to the arc length. We assume the latitude and longitude of subsatellite point P1 and intersection point P2 are (q,w, 0) and (l, -l/2), respectively. The position of P1 and P2 underlying the Cartesian coordinate frame can be expressed as 

		

		
According to the law of cosines, 2R2 ecos(φ)= 2R2 e-|P1-P2|2. Then, the central angle l can be calculated as

		
Then, the coverage rate of latitude l can be given by 

		
Reference
[1] [bookmark: _Ref193636964]Olsen AA. Spherical trigonometry. In: Introduction to celestial navigation. Cham: Springer Nature Switzerland; 2024. p. 209–23.
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