Introductory Control Systems

Equation Sheet I Disturbance
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General Quadratic Equation: |s° +2{w,s + w; =0| Roots: |s,, =—(o, £ @,/ -1

Principle of Superposition:

b h% X Y, X+ X, Nt
AN System L, —~ | System | —~ 5 ——— | System |
Principle of Homogeneity: (« is a scalar)
X Y ax, ay

——»| System ——» ! System | —

Linear Model: |Af =mAx| and |m :Z’i
x

X=Xy

Properties of the Laplace Transform and Inverse Laplace Transforms:

1. k) =kL( (@) =kF(s) and £ (kEF(s) =k (t)
2. L(AO*L,D)=F()LF(s) and  L£(EE)EFES)= (D)% 10

3 f(ﬂ}sF(s)—f(O) and f(%)zst(s)—sf(O)—df

dt A

4. Final Value Theorem: lim( f(t )) = lim(S F (S)) (if the time limit exists)
t—o s—0

General Partial Fraction Expansion:

X(s)= K, K, RS +
(s+s) (s+s,) (s+sy)
As+ B, A,s+ B, ey 4,5+ B,
(s*+2los+ @), (s°+2lws+a’), (s’ +2lws+a),

K = |:(S + 5, )X (s)] _and the 4 and B coefficients are found by clearing fractions.
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