	24-451
	           Feedback Control Systems

	Fall 2000


Homework #1

Due Tuesday 12 September at 3 pm

1. (5 points.) Use the defining integral of the Laplace transform and elementary properties of integrals to show the linearity of the Laplace transform, i.e., for functions f(t) and g(t) and real scalars a and b, one has
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2. (5 points.) Use the defining integral of the Laplace transform to prove the differentiation theorem of the Laplace transform, i.e., if F(s)=L[f(t)], then
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Hint: In general, given a function g(t) with a step discontinuity at t=0, one has
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3. (10 points.) Use the defining integral of the Laplace transform to derive the Laplace transform of 
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4. (16 points.) Use the differentiation and time delay theorems of the Laplace transform to respectively show the following: 
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5. (24 points.) Assuming zero initial conditions, solve the following differential equations using the Laplace transform: 
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       Use the MATLAB function residue to verify the partial fraction expansion in each case.
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