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1. Growth of structure in pressure-less dark matter
Consider the linear perturbation equation for the density contrast of pressureless
matter,

0+ 2H4 = AnGpyd (16)

where pg is the mean background density.
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Transforming the time derivative to a derivative with respect to the scale factor
a, show that Eq.(16) can be written as
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where the prime denotes the derivative with respect to a.

Show that §; = H is one solution of Eq. (17) provided H? is of the form
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where C'; D and FE are arbitrary constants. Argue why this is important for
cosmology.

Use the ansatz 0, = Hf to show that Jy is the other solution of Eq. (17),

provided
1

f'= a’sH3

Hint: Underway, use that H is a solution of Eq. (17). This is an example of the
so-called d’Alembert reduction). Thus,

by = H(a) /0 ﬁi(a) (20)

is the other solution of the linear growth equation.
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