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TU Graz Functional Analysis 2023 /2024
Example 1. (5 Points)
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Is this mapping a norm? Check all four requirements of a norm!

Example 2. (5 Points)

Consider the vector space of polynomials in the interval [—1. 1| and the linearly i1
dependent system of monomials {1,z,2% ..}. Use the Gram-Schmidt orthonormal-
ization procedure to determine the first two orthonormal polynomials with respect
to the scalar product (Gegenbauer polynomials):
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G- / do(1 - ) f(z)g(z).

ample 3. (5 Points)

et f(z) = |sin(z)| for z € [-7, 7].
(4 Points) Determine the real Fourier series of the function f.
(1 Point) Does the Fourier series converge uniformly? Expl
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ain your answer!

tcample 4. (5 Points)
culate the Fourier transform of the function

i) £oslm) it aie [omi]

(0 else.

Useful formulas: For o, 5 € R holds
s 2sin(a)cos(f) = sin(a + 3) +sin(a— f) s

» and cos(a) = “H—. e




