Use the following table to find y,(x):

Jx) Yr(x)
a A
ax" AX"+ A4, X"+ +Ax+ A
ae”” Ae’*
acos fx y B
asin fr cos fx + Bsin fx
ae’" cos fx . )
‘ Ae”" (B, cos fx + B, sin fi)
ae’ sin Px
ax"e"’ cos fx o - ,
Ae” (Ax" + A,x" +.....+ A,) (B, cos fx + B, sin fx)
ax"e” sin Px

Example: Using the table to write y, ?

) f(x)=2x = yp:Ax3+Bx2+Cx+D

2) f(x)=3e" = yp:Cezx

3) f(x):%sian = y,=Acos2x+ Bsin2x

4) f(x)=sin(x)+cos(x) = y, =Acosx+Bsinx




Example-1: solve the following D.E? "4y =8x’
Solution: y=y, +y,

to find y,
Let y"-4y=0 = homogeneous

m —4=0 = m=-2 m,=2

v, =Ce " +C,e””

to find y, < since f(x)=8x"

Y, = Ax* +Bx+C

V',=24x+B

y',=24

Substitute in the original equation

24-4A4x" —4Bx—4C =8x’

—4A4x* —4Bx —(4C —24) =8x"

and by equalizing the cons tants of the two sides of the equation =
—-44=8 = A=-2

-4B=0 = B=0

—4C+24=0 = -4C+(2x(-2)=0 = C=-1
Sy, = —2x* —1

Y=Y, +y, = yzclefzx +C262x—2x2—1

Example-2: solve the following D.E? y” +y' — 6y = 2e™*

Solution: Y=y, +tY,

to find y,

Lety" +y'—6y =0 =  homogeneous
m>+m—-6=0

= my =-3 and my =2



= 4Ce™

substitute in original equation
4Ce™™ -2Ce™ —6Ce ™ =2
—4Ce ™ =2e™

-4C=2 = C:—l
2

. 1 -2x
..yp:—ze
Y=ytJy,

1
y=Ce> +C,e™ - Ee_zx

Example-3: solve the following D.E? y"—y'-2y =10cosx
Solution: y=y, +y,

to ﬁnd yh
Let y"-y'-2y=0 = homogeneous

m -m-2=0 = (m+)(m-2)=0 = m=-1 m,=2
y,=Ce " +C,e™

to find y,

v, =Acosx + Bsinx

y',=—Asinx+ Bcosx

Y, =—Acosx— Bsinx

substitute in the original equation

—Acosx—Bsinx+ Asinx — Bcosx—2A4Acosx—2Bsinx =10cosx
(34— B)cosx+(A—-3B)sinx=10cosx

—34—B=10 .ot )

A=3B=0 .t (2) multiply by 3 and add from 1
-34-B=10

34-9B=0

—-10B=10 = B=-1 substitute ineq.(1)
-34+1=10 = A=-3
Y, =-3cosx—sinx

y=Ce " +C,e™ —3cosx—sinx



Example-4: solve the following D.E? )"-3y'+2y=¢"

Solution: y=y, +y,

to find y,
Let y"-3y+2y=0 = homogeneous

m —-3m+2=0 = m-D(m-2)=0 = m=1 m,=2

v, =Ce* +C,e*"

to find y,

v, =Ce" @ but there is aterm in the eq. of y, which is also Ce" so we multiply y, by x
y,=Cxe"

y',=Cxe"+Ce" =C(e" +xe)

y',=Cxe +Ce" +Ce" =C(2¢" +xe")

substitute in the original equation

C2+x)e" -3C(1+x)e" +2Cxe" =¢"
2Ce*+Cxe" —-3Ce* -3Cxe*+2Cxe* =¢"
—Ce*=¢" = C=-1

y,=—xe =y=Ce +C(, e —xe
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