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Abstract:
The human cardiovascular system (CVS) and respiratory system (RS) work together in order to supply oxygen () and other substrates needed for metabolism and to remove carbon dioxide (). Global and local control mechanisms act on the CVS in order to adjust blood flow to the different parts of the body. This, in turn, affects the RS since the amount of  and transported, respectively to and away from the tissues depends on the cardiac output and blood flow in both the systemic and pulmonary circuits of the CVS. Local metabolic control is influenced by local concentrations of blood gases affecting systemic resistance, resulting to vasoconstriction/vasodilation. Thus, the exchange of blood gases demands a tight coordination between blood flow and ventilation of the lungs. In this work, a fractional optimal control model for cardiovascular and respiratory system under a non-constant ergo metric  work load described by system of fractional differential equations to tightly control the partial pressure  of  up to ∼40 mmHg is considered . The model is formulated in terms of the left and right Caputo fractional derivatives. Optimality system for the solution of the above problem is derived using Pontryagin’s maximum principal. The forward-backward sweep method with generalized Euler scheme will be applied to numerically compute the solutions of the optimality system.
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