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Proof of Property 1
We found that the objective function in Eq. (24a) and the constraints in Eqs. (24c)–(24f) are convex. For simplifying the notations, the constraints in Eq. (24b) are reformulated as follows:
               (A.1)
where
								              	(A.2)
The first- and second-order derivatives of  with respect to  are derived as

                	(A.3)
which shows that ,  is monotonically decreasing and convex with respect to . Subsequently, we can obtain the first- and second-order derivatives of  as
       (A.4)
which shows that  is monotonically increasing and concave with respect to x. As presented in Ref. [50], ,  is concave with respect to  so that the composition function  is concave with respect to . Consequently,  is convex with respect to the joint of  and , which guarantees the convexity of Eq. (24). 
Furthermore, we denote the optimal solution to Eq. (24) as . Subsequently, we can substitute  into Eqs. (22b)–(22f) and prove that  also belongs to the feasible region of Eq. (22). Consequently, Property 1 is proved.

