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Ch
. 1.5: CONTINUOUS AND DISCRETETIME SYSTEMS

Sifstem
·

- A process that transforms an Ip sig. to an olp sig .
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Interconnection ofSystems
· Many real systems are built as interconnection of several subsystems.
- By describing a sys. in feems of an interconnection of simplessubsystems, we are able to
define useful ways to synthesize complex systems .
- Basic interconnections :
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-Example : Wireless sys .
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Fa(t)=Tr(x)3
- Example : Wireless Channel 11/11/1
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multibath propagation .

③ Series Parallel

- Combination of the above two
- Si = Sa
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④ Feedback

x() Sa - Y(t)
Sa

- Examples
do justs the fuelA couise control sys, senses the vehicle's velocitya adyHow to keep the speed at the desired level
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1 :6 : BASIC SYSTEM PROPERTIES

poetation & simple mathematical descriptions- Have important physical inter-xuseful too understanding applying fig. & sys, concepts .
⑪ systems With & without memory
⑰ Memooyless
Defer : A system is memoxyless if foo all times +tip/ntE the outbut

value
same time/Y(n) depends only

on the input value xCH/*Ins at that

- meaning- only the current time matters, not the past of future .

- Examples : ① the squaring system : Ye***()
⑧ the modulation system: 41= Asin(Wot) ·R(t) (Study dated

⑧ yeas= (Excny - x2<n
④ the Resistor : VII)-Pic)
⑤ the identify system : 2C=X()

yeng= x [n]
③ WithMemory
- Presence of a mechanism in the sys· that oetains or stoxes information
about input values at non-current times.
- Example : the Accumulator sup. Mas*)

②
*
the time delay sys. Ye *(-1)

maxoith⑤ the desivative sys. - dectdt
him
--

⑪ the capacitor : VI* Findi .

⑧ Computers : Storage registers (memory)
+ Some cases where current op is dependent an future p values (log. Yet C= x(+1

We'll see lates.



⑧ Investibility
Detr . A system'T' is said to be investible if these exists another system Tiny
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Tinv(T, x,? 7
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A) I foo all time tEIR/NEETi 3T9x<nx57= <us

- Meaning- You can "undo" the operation ofT.

Examples :① (4) = 2x(t)
Inesse Wit = = 41) = *H) investible

⑧ the delay system, DH)* *H-i)
WH = 41+i) = x(7) investible

③ the squaring sys, Mus* 2
*
()

Was= IVA Not investible

las here
, #It & - Vi both results inI

Y() i x(A) could be+vit of -vit)
* Another defn : A sys . is said to be invertible if distinct Ips leads to

Idistinct 0/Ps-
-
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④ y(t) = 8 Not investible
(Fos any IP, op is Eeof

⑤ Accumulator : Yin)-*(n]
- egn-e e
= 42n-1y+xgny

** King YenT Yen-1] investible

⑥ Encoding in Dig. Comm. (Compression, 50000 centool,Encryption)
all invertible
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