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Homework









Fejer’s Theorem

I Cesaro sums: given {sn}, define

�N =
s0 + s1 + · · ·+ sN

N + 1

I {sn} is Cesaro summable if {�n} converges

I {sn} convergent ) Cesaro summable

I Not conversely.



Theorem

f continuous ) �N(f ; x) ! f uniformly.





Dirichlet’s Kernel
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D0,D1,D2
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D0, (D0 + D1)/2, (D0 + D1 + D2)/3

�������

-5 5

0.5

1.0

1.5

2.0

2.5

3.0





Uniform Approximation by Polynomials
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L2-Convergence and Parseval’s Theorem















Differentiable Functions of Several Variables

I Simplest Example:
Linear transformations A : Rm ! Rn

I Rn is a Vector Space

I So is C[0, 1], L2[0, 1], etc.

I What’s the same? What’s different?





Vector Spaces





Vector Space Vocabulary

I Linear combinations

I Subspaces





I Span

I Linear Independence





I Basis

I Dimension







Linear transformations





Linear Transformations of
Finite Dimensional Spaces

I Matrix of a Linear transformation A : Rm ! Rn





I Matrix of linear A : X ! Y with respect to bases:

I Choose bases {e1, . . . , em} for X and {f1, . . . , fn} for
Y .





Invertible LinearTransformations

I X finite dimensional, A : X ! X linear
I Then A is one-to-one , A is onto.





The Space L(X ,Y )



Norm of A 2 L(Rm,Rn)





I A 2 L(Rm,Rn)
) A is Lipschitz
) A is uniformly continuous.

I A,B 2 L(Rm,Rn) ) ||A + B||  ||A||+ ||B||.

I A 2 L(RM ,Rn), B 2 L(Rn,Rk) ) ||BA||  ||B|| ||A||





I L(Rm,Rn) is a normed vectorspace.

I L(Rn,Rn) is a normed algebra


