[FRTNG5] Exercise 13: Identification of linear dynamical systems

Exercise 13-2

a) Just plug in # = T% and & = Tz in the equation & = Az + Bu and y = Cz + Du and identify
the new matrices A, B,C, D.

b) Plugging in the transformed matrices in the formulas for the Gramians gives

P=> (T7'ADMT'B)(T ' B)" (T AT)")" = 771> A*BBTA™)T = T7'PT
k=0 k=0

and similarly for @ = Y32 (AMTCTCAF = ... =TTQT.

¢) With P = RR” and RTQR = UX?U” and the transformation T = RUY_y/; we get
P=7'Pr T =2 2UTRI'RRTRTUL? = ¥

using that UTU = I. Similarly, we get

Q=17QT =x'PUTRTQRUS™? = 57 V2UuTUSUTUS 2 = ¥



