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Definitions, Representations, Primitives, Combinations

SIGNALS
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Primitives
1,if k=0

Skl = {ﬂ,ifk =0
“5

time

Pulse function
Kroneker delta function



Combinations

y[n] =a-d[n]

@I[ﬂ— 1] vn < F@

y|n] = x[n] + z[n]
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Y =A+2DA — 3D*A



Xp = Xp_q T Xp»
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k=0 k=1 k=2 k=3

timp
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Xpp = Xpq T X o

Time 0 1 2 3 4 5 6

i 0 0 0 0 0 0 0

S 1 |2 3 5 8 13 21
1 Aa 2 3 5 8 13

0 2 713 5 8 1 21 34




Xp = Xp_y + X2, Vk & X =6[0] +8[1] + 26[2] +38([2] + 56[2] + -~

S X=(1+D+2D*+3D3+5D%+--)A
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Xp = Xp—q T Xp_o

X[k]=x[k-1]+x[k-2]

X[K]
k-1 -
| )]/ D |=
™~ . .
X[k-2] ° I D -
X[k-1]
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Xp~Xp—q — Xp—z =0

X(1-D—-D*)=0

1II?_ZL—1[]'—J[]'E ftx]_l_x_xz

fx)=1+x+2x*+3x*+5x*+8x" + ---



Definitions, Representations, Primitives, Combinations, Examples

SYSTEMS






Definitions, representations

X _| System Y

input output

ylk] = a,ylk — 1] + a,v[k — 2] + -+ a,,y[k —m] + box[k] + byx[k — 1] + -+ + b, x[k — n]

ylk] = ayylk — 11+ ayylk — 2] + -+ ayylk —m] +



X _| System Y

input output

vik]=a,vlk — 1]+ a,ylk - 2] + -+ a,,v[k —m] + byx[k] + byx[k —1] + --- + b, x[k — n]

vikl]=avlk — 1]+ a,ylk = 2] + -+ a,, vk —m] +

[

+ byx|k] + byxlk — 1] + -+ b x[k — n]



vik]=a,vlk — 1]+ a,ylk - 2] + -+ a,,v[k —m] + byx[k] + byx[k —1] + --- + b, x[k — n]

m=n

Y =a,DY + a,D*Y + -+ a,,D™Y + by X + byDX + ---+ b, D"X

- 1-a,D—a,D*— - —q D™




Primitives

Y N(D)
X M(D)




Y
Combinations H=>=D

________________________________________________




vlk] = ylk — 1] + x[k]

Y 1
Y=YD+X=H=—=
X 1—D




T

D |- . k=0 k=1 k=2 k=3  time

oo o —— |
k=0 k=1 k=2 k=3  time




>>> my sistem=Fback p 1 v2(Unitar(e))

>>> my_sistem.succpas([1l,0,0,0,0,0,0,0,0])
[1_, 1_, 1_1 1_1 1_1 1.1 1.1 1.1 1]

>>> my_sistem 1=Fback p 2 v2(Unitar(®8),Gain(©.5))

>>> my_sistem 1.succpas([1,9,0,0,0,0,0,0,0])

(1, ©.5, ©.25, ©.125, ©.8625, ©.83125, ©.015625, ©.6087812
>>> my_sistem 2=Fback p 2 v2(Unitar(©),Gain(1.5))

>>> my_sistem 2.succpas([1,0,0,0,0,0,0,0,0])

[1, 1.5, 2.25, 3.375, 5.0625, 7.59375, 11.3908625, 17.0859



Y 1

Y =KYD+X = H=—=
X 1—KD

[ K>1
\ *
X

+ | =

® X — U .y k=0k=1 k=2 k=3  time
| | |
- Y
¢ o o @+ D | i K<1
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Tte _

k=0 k=1 k=2 k=3 time




vlk] = x[k] — x[k — 1]

ylk]=x[k] —x[k—1] e Y =X—DX=H=(1-D)



ylk]=x[k] —x[k—1] e Y =X—DX=H=(1-D)

k=0 k=1 k=2 k=3 tirmp

A |

oo -
k=0 k=1 k=2 k=3  timp

______________________________________

>>> my_sistem=Paralel m_1(Unitar(@),Intarziere(9))
>>> my_sistem.succpas([1,1,1,1,1,1])
[1, 6, @, @, ©, @]

-




CASE STUDY
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dv
mi=u-—yiemr+yw=uem_—+yv=u

Av
mE+]n;r =u = m(v, — v,_4) + Atyv, = Atu,

m{vk o Fk-l) + ﬂm_k = ﬂmk —

m(V — DV) + AtyV = AtU =

AT

(m + Aty) — mD




. % At 1
— : —
U (m+ Aty) 1—(m+ﬂmﬂ

>>> robi=Fback_p 2 v2(Unitar(©),Gain(©.9))

>>> output=[©.82*%rez for rez in robi.succpas([1,9,0,0,
>>> output

[0.02,

©.018000000000000002,

.016200000000000003,

.014586000000000003,

.013122000000000003,

.q11899899999999994]

OO0 0 ®



CONCLUSIONS
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Great Moments in Computer History:
Charles Lindbergh Jr. completes
the first simulated transatlantic flight.



Home work

Design a simulation environment
* Design the UML diagram

— The primitive
— The combination functions

— The interface
* Choose a programming language and construct your programs
* Write the documentation and show 3 examples



