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SUMMARY

The thesls descrlbes several mathematlcat models for

musele contractlon and examlnes the vlscoelastlc propertles

of some of these. In particular, the work of Apter and

Graessley (1970) and Helfgott et aI. (I972) ls dlscussed

and applied to the modelling of varlous physlolog1caI systems.

The muscle tube and, l1near flow model proposed by

Iletfgott et 41. has been extended to lnclude a generalized

lmpedance at the outlet, permittlng more accurate modelllng

of blood flow from the heart lnto the arterlal system 1n the

body. In the speclal case of a matched lmpedance aþ the

outlet of the tube, outflow velocity and the volume of fluld

expelled 1n one contractlon of the muscles, are found for

some slmple ercltation s1gna1s.

The matched impedance model ls also applled to the

study of some ldealized dlseases. Two types of defectlve

muscle tubes are discussed. The flrst type has a segment

contalnlng muscles whlch are llo longer elastlc and so thls

portlon remalns rlgid when the actlvatlon r:lgnal passes along

the tui¡e, causing the other muscle flbres to contract" The

other type of defect consldered occurs when a part of the

muscle tube is not stimulated, but the elastlclty 1s un-

affected. In both cases, velocity proflles and fluxes are

computed and qompared with the results obtalned for a non-

defective muscle tube.
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