March 20 Math 2306 sec. 52 Spring 2023

Section 10: Variation of Parameters

Variation of Parameters

Y+ P(x)y' + Q(x)y = 9(x)

If {y1, y2} is a fundamental solution set for the associated homo-
geneous equation, then the general solution is

Y =Yc+Yyp where

Ye = Ciy1(X) + caya(X), and  yp = ur(X)y1(x) + U2(x)y2(x).

Letting W denote the Wronskian of y; and y», the functions uq
and u» are given by the formulas

u1:/_ym';'gdx, and uzz/y;vgdx.
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Solve the IVP

Xy +xy' —4y =8x%, y(1)=0, y(1)=0

The complementary solution of the ODE is y, = ¢1x° + cox 2.

We put the ODE in standard form and found that g(x) = 8. From the

given y., we had y; = x2, y» = x—2, and we computed the Wronskian
W= —%. We set up the integrals and got

’
up =2In(x) and up = —§x4.

This gave us

2

¥p = 2x%In(x) — ~x2.

N —

Now, we can finish the problem.
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Y (= 2%, (-2, (D) 4400t £ 2(0) = O

2\44\ ‘Z\/L'L. = ’L
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\(.,\.—\/v‘k_.:’\
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Example:
Solve the ODE y” + y = tan x.
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Ld'—' Cosx > 9" S Yo U, + U9,

NI (S.AX - 9'1\\3&4)41' \—kabc,s X o+ (—C‘sx\Smx
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= S CSx - Coex M\QCCX +hrw \, Siax Gsx
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