Tutorial 4, Feb 2, 2026

o PBH test proof: (4, B) is controllable if and only if each A € o(A) is controllable

— Forward: suppose (A, B) is controllable, and for contradiction suppose some A is not controllable,

sorank [A— Al B] <n

The rows of the matrix are dependent, therefore Jv € R™, v # 0 such that v7 [A — A B] =0
Therefore vI (A = M) =v'B=0 = vTA4 = "
vI'AB = WwTB =0, vTA2B = \>0"B = 0 and so on
Therefore v Q, = vT [B AB ... A"ilB] =0, so Q. is not full row rank, therefore (A, B)
is not controllable
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