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MTH 295
Fall 2019
Homework 9
Due Thursday, 11/14 Name: __ l_~~r-- _

1) Systems are analogous to linear equations in manyways {surprise, higher order equations
can be reduced to systems}.

a} Show that if Xl and x2 are each solutions to the matrix equation Ax = 0 then C1X1 + C2X2

is also a solution for any scalars Cl'C2·
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b) Show that if Xl is a solution of Ax =band x2 is a solution of Ax = 0 then Xl + cXl is a

solution of Ax =b for any scalar c.
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c) Show that if Xl is a solution of Ax = b; and x2 is a solution of Ax = b2 then ~ + Xl is a

solution of Ax =b, +b2 '
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2) Solve the IVP x' = 9x + Sy, y' = -6x - 2y, xeO) = 1, y(O) = 0 using the matrix method.
Please express your solution in the form x = x(t),y =y(t).
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3) Use the eigenvalue method to find the particular solution of the IVP x' = x - 2y,
y' = 2x + y, x(O) = 0, y(O) = 4. Express your solution in the form x = xCt), y = yet).
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"4}labeleath of.thefollowingplarrar phase diagrams according.to the following:

a) two teatpositiVe eigellva1ues,t:>OSsihty repeated.
"b) Two realnegatlve eiganvatues, pcssfblvrepeated,
"G)Two reaietgehva!Oes; onepositfve,onenegatlve.
d) Two complexeigenvalues With positIVe real part.

""e )Two complex ejgenva lues with "negativ~real part
.fl.Two putely:imaginaryelgenva!ues;
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