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Overview

First Things First!
Frequency Response Revised
Graphical Interpretation of Frequency Response

Tutorial Exercises & Homework

Next Attraction!



First Things First!

e Important Matters
— Semester Test — Monday, 30" September 2015

— Time: 8:00 — 10:00

— Venue: FNBBA

— Will cover Chapters 1-5

— Closed-book test:
All lectures, homework, tuts
and variations of these.

— One double-sided formula sheet

with formulas but no diagrams!




Frequency Response

e Generalised Frequency Response

() —— h(t) —— %)

For X:(t) =€ the forced response! is X, (t) = H,(s) x. (t)
where H,(S) = S(h(’[)) is called the generalised frequency
response and S =0+ Jw is called the generalised frequency.

The Laplace transform yields generalised frequency response.

1. Bp Lathi, Signals, Systems & Controls, 1974, Sec. 2.16, Sec. 3.3 & Sec. 3.11.



Frequency Response

* Freguency Response

() ——{ h(t) ——>*%()

For X (t) =€’ the forced response is X, (t) = H, (@) X, (t)
where H, (@) = 8(h(’[)) is called the frequency response and
@ is called the (radial) frequency.

The Fourier transform yields the frequency response.



Frequency Response

e Connection between GFR and FR?

H, (@) = Hl(S)‘S:jw: H,(Jo)

The Fourier transform is the Laplace transform
evaluated along the jw axis in the s-plane.

We shall now discard the subscripts “1” and “2".



Frequency Response

Graphical Interpretation
G(jo)H(jo)=|G(jo)H (jo)| £G(jo)H (jo)
_(jo-z2)x-x(jo-1z,)
(jo—p)x-x(jo-p,)

‘ja)—zl‘x---x‘ja)—zm‘

jo—p|x---x|jo—p,]

£6(jo)H(jo) =Y Ajo-2)-Y Ljo-p)

G(jo)H(jo) =




Frequency Response

o Graphical Interpretation

Consider the system with loop
transfer function

GH(s)=G(s)H(s)
B (s+1)
C(5+25-j2.3)(s+2.5+ j2.3)

Q

ljo+1
2.3| jo+2.5+ j2.3]

GH(jw) =
‘ (ja))‘ ‘ja)+2.5—j




Frequency Response

o Graphical Interpretation
‘GH»(ja))‘
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Frequency Response

o Graphical Interpretation
‘GHM(ja))‘

GH(jooy)| ==




Frequency Response

o Graphical Interpretation
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Frequency Response

o Graphical Interpretation
‘GHM(ja))‘

GH (joos)|-




Frequency Response

o Graphical Interpretation
‘GHM(ja))‘

GH (jo,)|]




Frequency Response

o Graphical Interpretation
‘GH»(ja))‘

jo

Q




Tutorial Exercises & Homework

Tutorial Exercises

Burns, Examples 6.10 1

Sketch the frequency response of G(S) = —1 :
S+

Homework

Study all relevant sections in Burns.



Conclusion

Frequency Response

Graphical Interpretation

Burns, pp. 145-161 (Self-study!)
Tutorial & Homework Exercises



» Classical Design in the Frequency Domain
Continued (Burns, Chapter 6)



‘Thank you!

Yy Question




