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1. (20 points) Solve the equation % = eij_% with y(0) = 1. Justify your answer.
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2. (20 points) Solve the equation % = ¥2Z 2 Justify your answer.
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4. Let f(t) = te? and g(t) = t> be two functions of t.
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(b) (8 points) Show that f are g are linearly independent functions of ¢.
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(c) (8 points) Show that there do not exist differentiable functions p(t) and g(t) such that
y(t) = c1f(t) + cog(t) is the general solution to y” + p(t)y’ + ¢(t)y = 0, where ¢; and c;
are arbitrary constants.
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2
e %% =3y5(y — 1)(y% — 9) cosy
(a) (10 points) Find all the constant solutions that are (asymptotically) stable. Justify your

answer. -
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(b) (10 points) Are the solutions to the above equation together with the initial condition

y(0) = 1 unique? Justify your answer.
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