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6 y:(A+Bx)e“x
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d2
)2/ =a’ (A+ Bx)e™ + Bae™ + Bae™

= o’ (A+ Bx)e™ +2Bae™

am®> +bm+c=0,m=a«a
Therefore:
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Since the auxiliary equation has repeated roots b* —4ac=0 and o = —2i
a
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Substituting a = —2i into (1) gives:
a
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b
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4p
=——ab
Thus
ay"+by'+cy

b b2
R

=by"-2aby'+ba’y

=y"-2ay'+a’y

=a’(A+ Bx)e™ +2Bae™ —205(05(A+Bx)e‘” +Be””‘)+0¢2 (A+Bx)e™
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Thus
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is a solution.
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7 ay"+by'+cy=0 (1)
Has solutions f(x) and g(x)
Consider
Af(x) + Bg(x)
a(Af"(x)+Bg"(x))+b(Af'(x)+Bg'(x))+c(Af(x)+Bg(x))

= A(af "(x)+bf'(x)+cf(x))+B(ag"(x)+bg'(x)+cg(x))

But f(x) and g(x) are solutions to (1) therefore:
A(af "(x) +bf'(x)+ cf(x)) + B(ag "(x) +bg'(x)+ cg(x)) =0
and
y = Af(x) + Bg(x)
is a solution to (1)

Challenge

Ae™ + BeP = 4e\77 ) 4 Belr )
= Ae™e™ + Be™e "
=e™ (Ae‘”’C + Be“”")
=™ (Acosgx +idsin gx+ B cos gx —iBsin gx)
=eM ((A +B)cosgx+i(A—B)sin qx)

A, BECsoletA=r+isandletB=r-1is
A+B=2rand 4 — B =2is

So

Ae™ + Be =e™ (2r cos qx+i(2is)sinqx)

=™ (2rcosgx —2ssingx)

let C=2randlet D=-2s
then:
Ae™ + Be” =™ (C cos gx— Dsin gx) as required.
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