Summary of Chapter 2: (Signals and Systems: Continues and Discrete) Ziemer …..

SYSTEM MODOLING AND ANALYSING IN THE TIME DOMAIN


SUMMARY OF CHAPTER TWO

SYSTEM MODOLING AND ANALYSING IN THE TIME DOMAIN

Prepared for:

Dr. MUQABIL, ALI H.

Done by:

OMAR AIBAN

214621 

[image: image1.wmf]¥

-¥

ò


System modeling concepts:

· Some terminology:

System models: represent the interaction of signals and system and the relationship of causes and effects for that system.
Input: certain causes of interest.
Output: certain effects of interest.

· Representation for system:

We will express the dependence of the system output on the input symbolically as Y(t)= H[x(t)]

Which is read Y(t) is the response of H to x(t).
Several examples of system input-output relationships are give below illustrate more clearly some of the basic concepts.
· Instantaneous relationship : y(t) = A x(t) +B ,where A and B are constant.
· Linear constant-coefficient ODE.

· Integral relationship : 
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x(() h(t-() d( , which is known as superposition integral .

· Properties of systems : 
-  continuous-time and discrete-time systems : if the signal processed by a system are continuous-time signal , the system itself is called continuous system and vice versa. A quantized system may be continuous time or discrete time.
-  Fixed and time varying :  
Fixed system: A fixed system should satisfies the following relation        H[x(t-τ)] = y(t-τ) which means its input-output relationship does not change with time. Otherwise, it is said to be time varying e.g. y(t) = x(t) + t.
-  Causal and non-causal systems : a system is causal if it response to an input does not depend on the future values of that input. 
-  Dynamic and instantaneous system : a system for which the output is a function at the present time only is said to be instantaneous (non dynamic, zero memory). A dynamic system is one whose output depends on the past of or future values of the input in addition to the present time.

-  Linear and non linear systems, a precise mathematical definition of a linear system is that superposition holds

                      H[(1x1(t) + (2x2(t)] = (1 H[x1(t)] + (2 H[x2(t)]   
                                                     = (1y1(t) + (2y2(t).
Evaluation of the convolution Integral:

y(t) = h(t) * x(t) = (x(() h(t-() d(   and      
y(t) = x(t) * h(t) = (h(() x(t-() d(
It is possible to prove several properties of the convolution integral. These are listed below : 
1. h(t) * x(t) = x(t) * h(t) .

2. h(t) * [( x(t)] = ([h(t) * x(t)] where ( is a constant.

3.  h(t) * [x1(t) + x2(t)] = h(t)*x1(t) + h(t)*x2(t).
4. h(t) * [x1(t) * x2(t)] = [h(t) * x1(t)] * x2(t).

5. if h(t) is time-limited to (a,b) and x(t) is time-limited to (c , d) , then h(t) * x(t) is time limited (a+c , b+d).
6. if A1 is the area under h(t) and A2  is the area under x(t), then the area under h(t) * x(t) is A1 A2
To do graphical convolution you should do the following steps

1. Reversal in time, or folding, to obtain x(-λ)

2. Shifting, to obtain x(t- λ).

3. Multiplication of h(λ) and x(t- λ) to obtain the integrand.

Impulse Response of a Fixed, Linear System:

Impulse response: the response of the system to a unit impulse applied at time t = 0. To solve the problems in this section follow this steps:

1. fixed a relationship between x(t) and y(t)

2. replace x(t) with ((t)
                    y(t)  (  h(t)
3. solve for h(t).

Superposition Integrals in Terms of Step Response:

Because of a(() is the derivative of h(t), we take the derivative of the input also ( y(t) = 
[image: image3.wmf]¥

-¥

ò

 x(t-() a(() d( = 
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 x(() a(t-() d(
Frequency Response Function for LTI System :
If the input to LTI system is sinusoidal (or exponential) of frequency w (wad/sec), the steady state response is sinusoidal (or exponential) of the same frequency. But with amplitude multiplied by a factor A(w) and phase shift by ((w).
-  Steady state: is the response after all Transients approached negligible values.

-  Notation: H(w) =X(w) H(w).
-  H(w): transfer function, is the frequency response of the system.
-  Frequency response: H(w) = 
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h(() exp(-jw() d(
Stability of linear systems:

BIBO stability: bounded input bounded output  
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See example 2-17
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