Engineering and Numerical Analysis Non-Homogeneous Second Order D.E.

4.2.2 Method of Variation of Parameters
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Sub Y,7, Y in Non — homogenous equations:

(wy Y1 + Uy Y1+ Uy Yo + U5 V) + POy Y1 + Uy 72) + Q) (wy ¥, + Uy ¥2) = R(x)
u1();’1 + P(x)y; + Q(X)Y1) + uz(f’z + P(x)y, + Q(x)J’2) + 1y Y1 + U, ¥, = R(x)
but ¥, +P)Y +Q)y; =0 and ¥, +P(x)y, + Q(x)y, =0

Uy Y1+ Uy Y5 = R(X) v v e e e e e (2)

to find u; and 1,:
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Example (1): Find the complete solution of the differential equation:

3’;-|- y =secx

Solve:

y+y=0

~y. = eP*(Acosqx + Bsingx) = e®*(A cosx + B sinx)

Y. =Acosx + Bsinx

Y=u,y; +u,y, =uy cosx +u, sinx

y; = cosx, y, =sinx ,R(x) =secx
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=j1-dx

~Y =1In(cosx) cosx + x sinx

u2=x

—sinx
X
1

secx-dx=]

u; = In(cos x)
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~. The complete solution: y = Acosx + Bsinx + In(cosx) cosx + x sinx
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Example (2): Find the complete solution of the differential equation:
y—3y+2y=e3*

Solve:
y—3y+2y=0
m?—-3m+2=0
(m—-2)(m—-1)=0

Y. = ¢, e™* 4+ ¢, e™M2¥
VY. = e 4 ¢, e¥

— — 2x X
Y=uyyy+tu,y, =u e“*+uye

y1=e*, y, =e*,R(x) =e*
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- (erex _ 282xex) e X = —e2X e X=1¢€ X

= e*
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e?x 1
3x, — 3x . — | —p2x.
_[ (erex _ Zerex ) e dx f —eXx e dx j € dx

1

2

2

R(x) - dx

= The complete solution: y = ¢; e?* + ¢, e* + 593’“
H.W: Find the complete solution of the differential equation:
1)y + y=sin’x

1 1
Ans:y = Acosx + Bsinx + (cosx—gcos3x) cosx+§sin4x
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