Section 7.9 Differential Equations
1)
Y45y +4y=0—>x"+5x+4=0—>(x+1)(x+4)=0

y(x)=Ae* + Be™
y'(x)=—Ae ™" —4Be™

a)

y(0)=-1 y'(0)=1
y(0)=A+B=-1
y'(0)=—A—-4B=
A=-1 B=0
y(x)z—e_x

2)

Y'+2y'+4y=0—x"+2x+4=0—(x+2)(x+2)=0
y(x)=Ae™* + Bxe™*
y'(x)=-24¢"+ B(—er‘zx + e‘z")



3)
Y'+4y'+5y=0—> x> +4x+5=0—>x=-2+i

y (x) = A 4 Bl = 2 (a sinx+bcos x)

y'(x)=e7*(acosx—bsinx)+-2¢ " (asinx+bcosx)

b)

y(0)=-1 y'(0)=-3
y(0)=b=-1
y'(0)=a-2b=1

y(x)=e?*(~5sinx+cosx)

4)
y'+4y'+4y=0
X +4x+4=0
(x+2)2 =0
Dim =2

. -2 -2
Baszs:{e *.xe x}

y(x) =Ae > + Bxe ™



5)
ylH_ 3y||+ 3y|_y: 0

X =3x*+3x-1=0
(x - 1)3 =0

Dim=1

Basis = {ex,xe",xzex}

y(x)=Ae" + Bxe* + Cx’e"

6)

yV=k' 5 k=y"/x’

Differentiating
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A family of ellipses
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A family of hyperbolas



