Tutorial 10, Mar 23, 2026

e To model the exosystem we often need to discretize a continuous time signal by sampling, since in real

life the external signals are usually continuous time

— Example: r(t) = u(t) —» r(k) =1
*rk+1)=rk)=1
* Therefore we let w(k) = r(k), w(0) = 1L,w(k + 1) = w(k)

— Example: r(t) =t — r(k) = kT
* r(k‘—l—l) =kT+T=rk) +T

rk+2)=kT+2T=rk+1)+T=rk+1)+ (rk+1) —rk) =2r(k+1) —rk)

* Lot w(k) = { k(+>1)] — wk+1) = {_01 ;] wk),r(k) = [1 0] w(k)

- Example 7( t = asin wt) + B eos(wt) = r(k) = asin(wTk) + B cos(wTk)
r(k+1) = asin(wTk + wT) + Bcos(WT' K + wT)

= asin(wTk) cos(wT) + a cos(wTk) sin(wT') + B cos(wTk) cos(wT') — B sin(wTk) sin(wT)
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— To generate r(t) = 4 — sin(t) + cos(t), we can have w(k) = SIHE§i§ wk + 1) =

1 0 0
[O cos(T) sin(T)] w(k) with w(0) = [
0 —sin(T) cos(T)
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