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Grand principles of signal processing...

1. Time domain <--> Frequency domain:   Different views of the same physical reality

2. Shannon sampling theorem / Nyquist sampling rate

· Avoid aliasing by sampling a signal at least twice as fast as the highest frequency component.


3. Euler’s equation:
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4. In frequency domain,           Output = (system impulse response) x (Input):

[bookmark: _GoBack]Y(ω) = H(ω)X(ω)



Chapter 5 – Filters for Every Occasion




Chapter 5 Title: “Fourier Analysis of Systems”

Chapter 5 Takeaway #1:  Filters 5.1-5.3, 5.5-5.6
Chapter 5 Takeaway #2:  Sampling 5.4 

Filters are LTI systems that are designed to reject, or attenuate, input signals in certain frequency ranges and pass, or amplify, signals in other frequency ranges.

Low-pass:  Keep lower frequencies, reject higher f’s
High-pass: Keep higher f’s, reject lower
Bandpass: Keep midrange f’s, reject both lower and higher ranges

Also have, notch (band-reject), narrowband, all-pass, and other specialty types.

Application – editing wedding video

Discuss HW 7.

Work through Section 5.1 of the text.
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letter ¢ far the base of the natural logarithm (now also known as Euler’s number), the Greek letter X for

P of s o sl on
summations and the letter  to denate the imaginary unit.?? The use of the Greek letter 7to denote the ratio of a

The mathematical
circle's circumference to its diameter was also popularized by Euler, although it did not originate with him. constant ¢

Analysis edit] mA
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The develapment of infiritesimal calculus was at the foreffont of 18th Century mathematical research, and the
Bemoulis—farmily fiends of Euler —were responsible for much of the early progress in the field. Thanks to their

influence, studying calculus became the major facus of Euler’s work. While some of Euler’s praofs are not ‘
acceptable by modem standards of mathematical rigour¥ (in particular his reliance on the principle of the 0)
generality of alyebra), his ideas led to many great advances. Euler is well known in analysis for his frequent use
and development of power series, the expression of functions as sums of infinitely many terms, such as
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Euler introduced the use of the exponential function and logarithrms in analytic proofs. He discovered ways to
express various logarithmic functions using power series, and he successfully defined logarithms for negative and
complex numbers, thus greatly expanding the scope of mathematical applications of logarithms. %% He also
defined the exponential function for complex numbers, and discovered its relation to the trigonometric functions. mA
For any real number o, Euler's formula states that the complex exponential function satisfies
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Schanuefs conjecture.
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A special case of the above formula is known as Euler's identity,

em+1=0
called "the most remarkable formula in mathematics” by Richard P. Feynman, for its single uses of the notions
of addition, multiplication, exponentiation, and equality, and the single uses of the important constants 0, 1, e, ¢

and .7 In 1988, readers of the Mathematical intelligencer voted it “the Most Beautiful Mathematical Formula
Ever". %% In total, Euler was responsible for three of the top five formulae in that poll. 2%

De Mojwre's formula is a direct consequence of Euler's formula A geomeiric nterreteton of Evier's &3

In addition, Euler elaborated the theory of higher transcendental functions by introducing the gamma function formuia
and introduced a new methad for sohing quartic equations. He also found a way to calculate integrals with
complex limits, foreshadowing the development of moder complex analysis. He also invented the calculus of variations including its best-known resul, the

Euler-Lagrange equation
Euler also pioneered the use of analytic methods to solve nurber theory problerms. In doing so, he united two disparate branches of mathematics and

introduced a new field of study, analytic number theory. In breaking ground for this new field, Euler created the theary of hypergeometic series, g-series,
hyperbolic trigonometric functions and the analytic theory of continued fractions. For example, he proved the infinitude of primes using the divergence of the.
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