Actuarial Science 2007/08

CALCULUS: QUESTIONS 9
DIFFERENTIAL EQUATIONS 3

1. Find the general solutions to the following inhomogeneous equations. In each case find the
particular integrals using the method of variation of parameters.
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2. (From lectures) Solve the inhomogeneous equation
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Copies of all handouts can be found at http://www.staff.city.ac.uk/o.s.kerr/ActSciCalculus/



Solutions

1. In each case find solutions y; and y» to the homogeneous equation, and find the particular
integral by using
y(x) = wr(x)y(7) + uz()ya ()

ya () R(x) y1(z) R(x)
ul(x):_/I/V(x)dw’ uQ(m):/de

where R(x) is the right hand side of the differential equation in standard form, and W(x) =
y(2)ys () — ya(@)ys(2)-
(a) =€ =" Wr)=-2 w(r)=—-e7"/2, uyx)=—e"/2, y(r)=-1
(b) yr=e", pp=e" W(r)=-2 w(z)=2z/2, uz)=—e*/4,
y(x) = ze® /2 — e* /4.
() 1 =€ =2 W()=—e3 u(r)=2e*/2, uy(z)=—e3/3,
y(x) =e"/3.
(d) yp=1, ga=e", Wr)=e", wr)=—-z, ur)=—-e" ylr)=-r-1

where

(e) 1=, Y= xzv W(.Z') = ’172
Note: equation not in standard form — divide by 22 to get

R(z) =z, uwy(z) = —22/2, ws(x) ==z, y(x)=123/2.

2. You need to spot one solution to get started. The easy one (as spotted in lectures) is y; (z) = .
Then do all the stuff from lectures and you get
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