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Announcements
1. Messages from Instructor
o An imperfect classification rule is better than no classification rule as long as you recognize the imperfection and update your rule.
o ((S))implify and ((V))isualize:
» essence, generalize, consider extremes,
» Venn diagram, necessity and sufficienciency, existence and uniqueness/plurality
» block diagram, G(V,E); graph of a function, algebraic vs. geometric interpretations, mathematical vs. physical/engineering interpretations/implications
Purposeful practice with 3F: Time, Focused Action, Experience, Lesson, iFeedback, Fix, Growth

Purposeful practice is designed to improve performance, and is characterized by staying focused and positive, setting clear and specific goals,

O

allocating time during your week, taking on tasks that go beyond your existing level of ability, and seeking feedback.

ZXN: <https://www.google.com/search?q=purposeful+practice&rlz=1C1CHBD_koKR890KR890
&og=Purposeful+practice&gs lcrp=EgZjaHlvbWUgBwgAEAAYgAQyBwgAEAAYgAQyBwgBECAYgAQyBwgCEAAYgAQyBwgDEAAYEAQyBWEEEAAYEAQYCAEFEAAYFhgeMggIlBhAAGBYYH|IICAcCQABEgWGB4yCAgIEAAYFhgeMgglCRAAGBYYHtIBCDMzNTVgMGo3gAIAsAlIA&sourceid=chrome&ie=UTF-8>

o Stop and Think; similarity to and difference; W“w\*@w)q
o Self-Fulfillment and Contribution to Collective ”E
o Attitude: Exceed expectation. (a'\)
DC_E ‘ ne aneC C
2. K|t 20| £7/E @ ALS} Gn omverges to A 1
o Convergence and epsilon-N method
3. HW, Quiz, and Exam Ve 70, 3 N(i) &N st MZM(&) = ( a"‘“l <&.
o HWO7 will be assigned by this Friday. Due will be next Tuesday. n .
o Midterm Exam is approaching. Vle Qu=2ac
oS

= It will be taken tonight at 19:00-23:00 in LG 102.
* |t covers upto CM14.
= Open everything
= Greek letters
» No communication with human being
* You cannot carry any message-exchanging device/stationery when you go to the restroom.
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o Handouts and annotated pdfs are downloadable from the non-PLMS class homepage at http://cisl.postech.ac kr/class/eece233/schedule.htm.
o Recorded CMs are available from cisl.postech YouTube channel. Please place clickable time stamps.
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6. Overview (The numbers are the chapter numbers of the textbook) Dcf . (’lcm (x))bteﬁd y ‘PUC)

1. Signals and Systems
2. Linear Time-Invariant Systems
3. Fourier Series Re

4. Continuous-tjme Fourier Transform o
7
5. Discrete-time Fourier Transform e s wost N(i) N st 4 _M(S)
6. Time and Freq racterization of Signals and Systems e e 2 k I E
9. Laplace Transform 9 ‘Fﬂ (x) x){ < CL
10. Z-transform
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;. (S:ampllng_ . [kjl e Convermges to ]D(x,) bL & Ef
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7. Review
o CTFS representation of a CT periodic signal éhﬁem = Z(TH-T), e Too Sg-"*“"“’t -
= synthesis equation ~ <O o0
= How? U)E ol Synthesiz & xH= =
* Dirichlet conditions_ i v ~
= Gibbs' phenomenon P
* analysis equation @ M"&Yﬁ?—’ EB‘ - A = . L S AL
* How? = (D B k=

= Convergence in the MS sense
= Error energy minimization and Fourier coefficients
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8. Preview Qe NN =-n

o Generalized Fourier Series for periodic signals involving generalized functions ) it

o Fourier series and Response of LTI system Fomy— =
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WO rourier series drnua Resporise 01 Lil system omy' — e
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= BPF
= HPF, etc. € =

fother (important!) example: Periodic Impulse Tra%
Sampling functio [ =
G\u G wn me:rtmﬁ for samr;]mg later 7] ‘=o) X}TE,-
A 5&9 060 +9(6T) + (AT (Patel 10
J 131'. elsk
s /n\ W ‘ ‘ ag= L Loxﬁ,-) e
A 7 3T T
,,.049- 1 72 —'72—&,» i — _L' HK
’g"‘”{ a, = 7len x(e ™ dt ——fT S(He ™" dt T , )
%
K(M .. for all k!
T ' aldE
— All components have: ‘\omegaOi= 2
(1) the same amplitude, \pi/ Tt}
& T 3 527
) the same initial phase. 3ol %] & 35h
l°] k. g
3l

Q. DTESeA o] e} f-AFgE 23 1=2
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YO, = KC{d o )

Cowv lnvg

= la, | 7<%
Re{a,}iseven, Im{a,} is odd
or la | iseven, Za, isodd Q. DTS4 ©] 2}
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Time shift x(t) e—— a,
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ce a linear phase shift o 7|
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/ Example: Shift by half period \
o HRogTI2 _ ,—jkn

W =x(t-T/2) «——> ge¢ " =(-1)q,
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e Thm. Parseval Relation
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Average signal power k. harmonic

Q],‘\ (Iw\cn Energy is the same whether measured in the time-domain or the



Q1. Given
x(t) = \sum_k
a_k e~{2pi kt/

L I

L
Average signal power

—

=— g
Power in the

k., harmonic

Energy is the same whether measured in the time-domain or the
frequency-domain

T}d * Thm. Multiplication Property (/;)! & :Fi}i
an = F F%r
(1) = \suml_k x(1) == a,, y(t) = b, (Bothx(r) and ¥(7) are o] ¥ —’F/I A
F}_}k e~{2pi kt/ o e periodic with the same period 7) 1]; ]? ;l'_'z:.";—i‘:‘
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ff(zt') i Q. What is the
\surm_k a_ Thm. Periodic Convolution eqnvolution of
e~{2pi ki/T} e — .
and é,"(pel\ x(1), y(7) periodic with period T i
i’s(iifkt k (1) | defined?
e~{2pi k{/T}, 1
find the | | | | A x*y ()

5 . | | | . - ges in
T T -T2 0 1n T ! genefal. So, it is
deserition of not well delined.
z(t) =
\sum_k (a_k /

b_k) e~{Rpi N
kt/T} e —
in terms|of
x(t) and|y (). o
x(t)= y(r) =f_x x(T)v(t =T)dT — not very meaningful
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E.g. If both x(7) and v(r) are positive definite,
then  x(r)+ w(t) = =

21

Periodic Convolution (continued)
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/ Periodic Convolution (continued) \

Periodic convolution: Integrate over any one period

(e.g. -T/2to T72) Periodi¢ convolution
o] 771 @l A
T2 o
() =f.rf2 x(T)y(t —r)dt =J_-_Ixr(1')}’(f -T)dt 1. convplutione]A] &
F7] Fas AR,
_ 2. WfeE shbE o
where xr<z)={g“> [I2<t<T12  Z g i+, aus
otherwise : o &k
convolution= 9.
x4(1)
‘ — 1
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/ Periodic Convolution (continued) Facts @il 13 time
invarjant ©]7] vt 8
1) =(#) 1s periodic with period T (why?) :—;_Vd ant 17] ]
From Lecture #2, x(f}=x(t+7) — y(H)=(++T) for LTI systems. 1% input
In this example, treat y(7) as the input and x,(7) as h(7). leads|to 7§
output of the same
2) Doesn’t matter what period over which we choose to integrate: period
A1) = L x@)V( —1)dT = .r(.f)(.f.)
3) X)) == a,, y() == b, 2t) < ¢,
Q. Al 541§+ of 1 ) 1
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=L_bk.¥(r).9"'i““"dr =Ta.b,

_/

23




Ly

Example: Periodic square wave with zero average
alt)

o] A&}
£=4 ol¥] sinp #4559
= i‘ . linear
. °2 combindtion ©. 32
== .7 [F P e 50| wol=7}?
2
gt ——>d, d, = f 86" dr )
= d_k=|MATLABZ
B e for k=0 decays as 1 =afue
= kx i k
0 for k =0 no de component

A practical example: Pentium 4 processor, clock frequency 3.2 GHz, o] 7|]x] 11 &= #<=
third harmonic 9.6 GHz, fifth harmonic 16 GHz, ... challenging to

avoid cross-talk.
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Example: Periodic triangle wave

x(t)

; i
/\/\ w, =
-2 2 t
i
Clearly, x{f):f g(t)dr

3 o, T
Then x(t) = Zakemt =ﬁm deeJ dr

d, et
= e
2o,

1
decays as F faster than the square wave, because

4,

H*=

[

combination2. %
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Q. squaire wave &
+ periodic
convolptionshd?
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& jko,

1
decays as 7 , faster than the square wave,

d,
a, =
F Jk

@,

the edges are smoother.
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