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We calculate analytically the extension under a stretching force of a polymer modeled as a freely jointed chain
(FJC) with extensible bonds, the latter modeled as harmonic springs. We obtain an approximated formula for
the extension/force curve that can reproduce with high precision the chain elongation.

More complicated is the wormlike chain model, where a Transfer Matrix procedure allowed to calculate
numerically the extension/force curve of the polymer in the presence of two elastic contributions: the
longitudinal harmonic bonds giving the extensibility and the bending recoil between two consecutive bonds.
Also, an analytical approximation has been calculated from the exact partition function, that results in the
most accurate formulas for the semiflexible polymers at the date.

In both EFJC and EDWLC models, the curves obtained have been double checked by means of numerical
experiments provided by Langevin simulations. The analytical expressions revealed an excellent agreement
with the numerical outcomes, also at low values of the elastic parameters where previous phenomenological
proposals differ substantially.
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