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|-Sect 4.8 Variation of Parameters Method

Sec 4.8: Nonhomogeneous 1st Order Linear Systems.

Has the form standard form
Y'=P@1t)-Y+Gt), Y(to)=Yy, a<t<b

Example:

How to solve this type of system?
Variation of Parameters Method: First

solve the homogeneous problem . .
Y '=Pl)-Y

Let Yi(t) be the homogeneous solution; i.e., Ye(t) = ®(t)c where (1) is a fundamental matrix for the
homogeneous equation and ¢ is an arbitrary n X 1 column vector.

Now suppose that there is a particular solution for the nonhomogeneous equation that has the form

Yp(t) = @(t)u(t)
where u(t) is an n x 1 column vector. Then, Y, ' = P(t) - Y, + G(t) and so

' (t)u(t) + ()’ (t) = P(H)®(t)u(t) + G(t).

Since ®(t) is a fundamental matrix for the homogeneous system, we have ®'(t) = P(t) - ®(t).This yields

(L)' (t) = G(t). ORA =§ c
Hence the column vector u(t) must be /[<I>(t)]_' - G(t) dt. @ YP = @ K

@Pluj g, -'nfo }"-PY*‘ 67
@)= PG o)t

(%j) Bu +3-u'< P Puts
(P'fj @ +§u' =P. Pu +G

. -y 1
Find a fundamental matrix ®(¢) for the homogeneous system Y ' = P(t) - Y. ?U =Q

Under the above assumptions we have the following algorithm:

e The non homogeneous system must be given in standard form.

Identify the matrix P(¢) and the column vector G(t).

L ]

~l
e Compute the inverse of ®(t). w = } (N
e Compute the product [®(t)] ! - G(t). —

u- (g6 dt
DNF

Set u(t) = /[<I>(I,)]*l -G(t) dt.

Set Y,,(t) = ®(t)u(t).

The general solution to the nonhomogeneous problem is given by Y(t) . fc(t) + Y, (t).




























































































































































































































































































































































































































































































































































































































































e Set Y,(t) = ®(t)u(t).

—
-

e The general solution to the nonhomogeneous problem is given by Y () = Yi(t) + );';,(t)

e Finally, use the initial conditions to get the solution to the i.v.p.

Ex|: Solve the i.v.p.

(37 o it o P""’"‘”"d-w? ‘
@}éf sola of yl"'[:zf f]y
Ergumpaiv - (2=~ [-.'] ), (3, [ l'])
Tin Sl x,e“[_:f v e 634:[’/]
Y2 QY +C. x

/ —'t. ,t

R = c e

.Q _c-é. c;e]
] | e -c}é

o = ¢ zt. 2€
wle 2f @t

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































