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Abstract

In this project, we study the third-order Lagrange perturbation theory and found that there are
different grow functions for each perturbative order. There are essentially one growth function for
first and second order of perturbation. There are three growth functions in the third order of pertur-
bation; however, only two of them independently involve in the growth of non-linear structure. The
second and third order of perturbation could be approximately written in terms of the first-order
growth function with only 1% variation. This approximation is commonly known in literature as
the Einstein-de Sitter approximation.

The calculation of non-linear power spectra with Lagrange perturbation theory show that the
variation of the Einstein de-Sitter approximation in the power spectrum could be as high as 10%.
This variation is significance and cannot be ignored with the capabilities of the next generation
surveys.

The growth functions depends on the amount of matter and energy in the universe. Hence,
the growth functions can be used to measure the matter and energy parameters especially the
dark energy sector. In addition, the growth functions could be used to distinguish between to
models of dark energy; namely, the cosmological constant and the dynamical dark energy, via
galaxy redshift surveys. The parameter constraints from redshift survey when combined with the
constraints from Planck’s CMB will give better and tighter constaints.
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