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Recap :
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① Introduction to Sig & Sys -

"

· T--x()- y(t)
m

/P sig) sys .
101P sig :)

T is the transformation applied to xH) whichproduces
is

-

⑧ Introduction to 2i 2 DiSig . (4)(x(n])
③ size of Sig . (Energy /Average Power
-

continuing with :

-with the mathematical defis of Enzogy & Power, we can
identify three important classes of signals -

↳
. Signals with finite total encogy (to<v)

- Such a sig, must have tes anyo power .
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. Signals with finite average Power (Pa<8)

- If PoJo in eo =4 = N

- Ex
. XA)A

I
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. Signals for which neither Pros to asefinite

- Ex
. x()= t



Ch
.

1-2: SIGNALTRANSFORMATION ↑

--

espectto indepraviable)
- sigo transformation (by a syso) is a central concept inthis
couose

· Here
,
we focus sign transformations wosot. the independent variable

- Apart from various applications, these toansformations allow us to

introduce several basic properties of signals &systems, which
play an important cole in characterizing important classes
of systems .

⑪ Time-shift
-

- we can time-shift a 2Tot sig .

*(((n) by totent
to obtai 2ct-t)/ 2 /n-no]

↑
↑

x(t) -> Y()= k(t-t
!) tot

x <n)
-> Y(n)=2 <n-m

!
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·

act)/bing is Identical in shape but shifted relative to
ins

a) delayed to In - the

AR() A Y(= 4( -2)
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Delayed--shifted night
check : 4(2)= x(2-2)= 4(0))

b) nced : tolNo -- ove
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Advanced- Shifted left

Application : Rada Scar.Transmission Delay .

⑳ Time Reversal :
--

- we can time-venose a sig.

*c)*(n) by reflection
about t=oln=o

x(t) -- Y() = 4(ot)

x[n] - Y(n)= xq-n]

- ->I-- I
->

S

-25E - 3

- Similarly, for DT sig . reflected about y-axis
Application: x() tape recording .

xct] sametape recording played backwards .

③ Scaling :-
- We can time-scale a sig: R1)1 *(n] by &ENEE
to obtain xcxt)/2 (N) ·

x() -> (A)= &(xt) &ER

x(n)- YIng 4 [xn7 <NEE

- KI> 1 compresses the time axis e
<1 expandstime .

- If <0
,
time effectively flips . (uns backwards)

- 1 -

xy it t
- (A)= x(zt)
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compresses) x* 3 -+ 3 ****-sy* 9
: exte !

b
-> 2t+ 3 13/2

A4()= x(t(z)-

↑
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~

S -#expands -
I
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* too &T time-scaling , Y(n)+xkn) : defined only if ent.
21.

R [n] * y (n] = 2 2n]

1 ↑ I
·

n
⑧ & I0 I

0-192
·

->
- 1 - =>
-2

- this operation subsamples the sig. Many ; in the above example
with =2

, we keep only enexy other sample .

- what If x = 42 ?
A 4(ng= x[42] y119= 4 [n]

*
j~ Is this the best? undefined !⑳f q ↳ -127 = x(2/2]-- ,44ssqia = x[1]

* To fill in the missing values ? "Re-sampling" (Ch.1)
upsampling interpolation)

Application· Recording at wice!httthe speed
ofthe originatsinga

·

compress

④ inShiftingsealing"



- you can time-shift & time scale xxxt-p)/*xn-B]
in two steps .

/

is time shift xH)/(n) to obtain VI=RH-B /int*(n-B]
ii) time scale viting to obtain 2,5, 4<+)/v2xn]
OR
is time scale Reyn to obtain WAI *xt)/W(n5"(n)
is time shift WCH/wIn] to obtain YA)=WH-)/YnW(n-(by B1)

↑
as the sig,

is already scaled in is, the shifting should consides
that sealing .

1 .202 DIC SIGNALS - An important class of signals .

C

es Periodic Sig .

e
-

- A zisig. RCH is periodic if

x()= &Ati) for some 570
and all tEN

· Also
,
if RC is periodic

x(t) = k(A+m5) for m=11, 12,
...

- The period is not uniquelydefined ,
but the fundamental period is

,

which is the smallest positive value ofT .

- If RC) is a constantsig ,
the fundamental period is undefined:and

x4's periodic with any choice of i .
- Example x()
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- Examples. Ideal Le Circuit (without - No loss) 3 Eneogy is
- ideal mech says· (without friction

- Noloss Conserved
.

- If
I is not periodic -Aperiodic .

periodicSig.

-

- A DT sig is peacodie if

x(n) = 2(n+N] too some integer NY1
& too all NEE

·
The smallest value of Nodenoted by No , is called the fundamental
period of x(t)
· Any constant Di sig. is periodic too all NY1: it therefore
has fundamental pegod No=1 -

- If kens is not periodic -Aperiodic .

1 .2 . 3 ANDSIGS-relates to sig. symmetry
under time oversal

.

a
. EvenSignals (t)

Symmetric
2T : x(t) = x(t) n abouteDT= xqnT = 2

<n]

b
.OSignat
[T: ((t) = - x() ***.anti-symmetricDie Kyon)*

- Rins-
⑲

* Odd signals must be zero at t= 0 since 4
,-10) 2

x (0) = - x [0] :



- Any sig .
can be written as a sum ofan even & amodd sig.

EVERY = ReA = ( *+R-)

Od TRA) = %As=I (*) - 41]
& Re(+ 4.1)

= 2A)
· similarly too DT

Rein] = I (Reny+*-n)]
R

. (n)= = [*(n) - 41-ni)
& Reins+ % (n]=

*
(n)


