input signal

system

X (t)

\ 4

y(t) = T[x(t)]

output signal

T[e]

Figure 1.1

y(t)

A 4



x, (t) > > Y, (1)
X, (t) > system > Y, (1)
([ [ J
: T[] :

[ ] [ ]

X, (1) > > Yo (1)

Figure 1.2



Tool

physical phenomenon

design criterion

|

mathematical model

|

solution

.

implementation

}

verification

Figure 1.3

( obseravation )

ordinary
differential
integral
difference

( equations:

( circuit or system )

end




X(t)

/ﬂv/bv |

Figure 1.4



XT(t)|t:nT = X[n]

x (1)

ol
~2

- T 0 T 2

-1 0 1 2 3 4 5

4’{ T }‘_ T : sampling period (spacing)

| M_ |

Figure 1.5



A A I [
_‘__‘_”_:_?____:_1_____1_0_________1_______2 ______ B4 5

Figure 1.6



qn]

11T

X(t)=sing)
l -~
PN
4 \
4 \
4 \
\
r \
o = = \
4 2 \
\
-1 ~oo

(continuous)

1234\

(discrete)

T
T = —(sec
1 (sec)

Figure 1.7

|
1 J-’ ‘e
LTI e 7T
— Q n
T 1 2 3 Z‘\\*L J)_,’

2 . A

| S o

(digital)
1

Xq4[n]= {—1,——,0,%,1}:5 levels



N == - — -

Figure 1.8



X (1)

\ 4

static system

y (t)

Figure 1.9

A 4



X (1)

\ 4

dynamic system

y (t)

Figure 1.10

A 4



X (1)

\ 4

causal system

y (t)

Figure 1.11

A 4



dynamic

causal

Figure 1.12



x(t) T[.] y(t)

Figure 1.13



