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where E, is a rational function of the primitive .» root of nnity ,. an.J of theknown quanffes involved in the coefficient, of 0; un.i, . being any integer IIS derived f.-on, R, by channi„g ,, into to'. Putti,
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a; + i= It; -I- w*R^ 4- w^'R; + 4. w"'-i)'ij;;_j
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the . roots of the equation /(.) = are obtained by giving'. •„ ,,^, ,,,,,,.
sively the values 0, 1, 2 „_ i. Therefore nR^ I. the sum of the roots
of the equation; consequently, RJ is rational. An equation of the type

{RJiT'Y = F{w) .3.

subsists for every integral value of ., F{w) bemg a rational function of «, andof the know,! quantities involved in the coelficionts of 0. As .. may be anyone of the prun.tive .- roots of unity, if the general primitive n- root of unity
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'^'''« - ^•^"ts of the equa-tion /(..) = will then be obtained by giving f, in the expression111 '

r; + io'R; + io"R.;,+ etc.
(4)

successively the values 0, 1, 2 n~-l. Abel's investigation shows thatthe form of the function F(.) in (3) is independent of the particular primitiven root of unity denoted by .. Hence the change of .. into uf causes equation
(3) to become j.

^

{R,,Rrr=F{w'),
(5)

the symbol i^' having the same meaning for every value of e.

Fundamental Element of the Ror'

.

§6. Because R„ R„ etc., are derived from R, by c.anging w into w\ w\etc the root or, can be constructed when R, is given. We may therefore call
i2x he fundamental element of the root. Examples of the way in which theroot IS constructed from its fundamental element will present themselves in the
course of the paper.

A Ca-tam Rational Function of the Primitive n- Root of Unity, n being an Odd
'

Prime Number.

§ 7. Taking n an odd prime number, there is a certain rational function ofthe primitive «". ^oot of unity to, of which we shall have occasion to make


