§ variation of parameters

POX)Y +a(X)y+r(x)y=f(x) ..(*)
If we know a fundamental set {y,,y,} of the complementary equation

POYY" +a(X)y'+r(x)y =0..(**)

Having found a particular solution 'y, of (*) > we can write the general solution of

(*)as y=y,+CY,+C,Y,
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{5 Xy =2xy'+ 2y = xZ -+ (¥)

EAY, =X Y, = X BHF IR Xy "= 2xy '+ 2y = 0HIfi#

Let y,=UX+U,X* then

Y, =U+2XU, +U; ' X+U, ' X* 0 et U 'X+U,'x* =0 then y,'=U,+2Xu,

Y, =U "+2U, +2xu,’
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The general solution of (¥)is Yy = x X2 +CX+C,X°

Bl (x=Dy"=xy+y=(x=17 .(*)
(X=Dy"=xy'+y=0..(**)

Given that Yy, =X,y, =€’ are solutions of (**)
Find a particular solution of (*) > then find the general solution of (*)

Step1let y, =UX+U,.E"
Y, '= (U +U,x)+ (U 'x+U,'e") andlet u,'x+u,'e*=0

Yo "= U, + u, e+ uzex A=



u,'+u,'e*=x-1

u,'x+u,'e*=0
{ ' ? =u'=-1Lu,"'=xe”* =u, =-x,u, =—(x+1)e™*

u,'+u,'e*=x-1
y,=—x"—x-1

The general solution of (*)is y =—X*—X—1+CX+C,e"

B y"+3y'+2y = p.260

1+¢*
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VIn@l+e)+ce+ce

y=("+e
Bl (¢ —D)y"™+ 4xy'+ 2y = — (), y(0) =1 y'(0) =5
X+1

Given that vy, = i, Yy, = 1 are solution of (x> —1)y"+4xy'+2y =0...(**)
x-1 X+1

2In(x+1) 3x+1
y= T
x-1 X -1

Exercises
5.7.4 y"-2y'+2y=3e*secX...(*)

Stepl y"-2y'+2y=0=y, =€*cosx,y, =€e’sinx
Step 2 let y, =u,e* cosXx+u,e*sinx

Step3 y,'=(u,+U,)e" cosX+ (U, —u,)e* sinx+ (U, 'cosX +U, 'sinx)
Let u,'cosx+u,'sinx=0 then

Y, = (U, +U;)e” cos X+ (u, —u,)e* sin x

Y, "= (U, +U, '+ 2u,)e* cos x+( u, - u, '-2u,)e” sin x



4

FRA(*) {EfE 5 —u,'sin X+U, 'cos X = 3sec X

f#tHu '=-3tanx,u,'=3

U, 'cosx+u,'sinx=0
Step 4 . ,
—u, 'sin X+Uu, 'cos X = 3sec x

Step 5 u, =3In|cos x|, u, =3x

y, =3e*(cos xIn|cos x|+ xsin x)



