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EXERCISE 7:

a) Prove the following weakening of Fact 2.3g) from the script:
There exists an infinite subset ofR algebraically independent overQ.

b) The Thue–Siegel–Roth Theoremasserts that any irrational algebraic numberα cannot be
approximated too well in the following sense:
For everyε > 0, only finitely many coprime integersp,q satisfy

∣

∣α− p/q
∣

∣< 1/q2+ε.
Conclude that∑n2−3n

is transcendental.

EXERCISE 8:

a) Verify that theN–dimensional discrete Fourier transformFN satisfies

FN
(

~x∗~y
)

=
(

FN(~x)
)

·
(

FN(~y)
)

, where ~x∗~y :=
(

∑N−1
ℓ=0 xℓ ·yk−ℓ modN

)

0≤k<N

denotes (discrete circular) convolution and “·” componentwise multiplication.

b) Describe a straight-line program overS1 =
(

C,C,(+,×λ : |λ| ≤ 1)
)

of lengthO(N · logN)
computing theinverseof theN–dimensional discrete Fourier transform, whereN = 2n.

c) Recall Newton’s Method for finding a root of the (non-linear) function f by iteratingx 7→

x− f (x)
f ′(x) and devise an algorithm for approximating the reciprocal 1/x to givenx 6= 0.


