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4. inear second order homogenous equation with
constant coefficient:-

homogenous of f(x)=0.-

For n=2 (second order first degree)
ao% + alg + a2y = 0(general form)
y+y+y=20
(D%+D+2)Y=0
(r?+r+2) =0
Have there are three cases

1.real roots
ri=r>=r
y=(cie™ + c2 xe™)(general solution)

2.if ri#nr;
y=(cie"* + ¢2 e"**)(general solution)
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2.if ri&raare complex number
y = e**[c1 cos fx + c2 sin Bx]

a = therealpart & f = Theimaginary part

Example 1// Solve the equation

2
a0
Solution/
(D% +D-2)y=0
(r*+r-2) =0~

(+2)(r-1)=0
ri=-2 & r,=1(r1#r,)
y=(cie"* + c2 e"**) = (c1e™%* + 2 e'¥)
Example 2// Solve y+4y+4y=0
Solution /

(D?+4D+4)y=0
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(r’+4r+4)=0 -
(r+2)(r+2)=0
r1=-2 & r2=-2 (r1=rz)

y=(cie™ + c2 xe™) = (cle %* + ¢2 xe~ %)

Example 3// Solve % +w?y =0
Solution /
(D? +w?*)y=0
G*+w?)=0 ->1r’=-w:-or=iw
a=0 & f=w
y = e**[c1 cos Bx + c2 sin fx]
y = e%[c1 cos wx + ¢2 sin wx]
Example 4// Solve y+y+y=0
Solution /
(D*+D+1)y=0
(G +r+1) =0 -
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_—b+Vb?—4ac -1#VI—-4x1+1 -14vV-3 -1£iV3
= 2a - 2% 1 B 2 2

—1 V3
_ —— & e S
a=7 B=-

y = e"*[c1 cos Bx + c2 sin fx]

-1 V3 V3
y=ez2"[clcos 7x+c2 sin 7x]
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