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linear first order ODE
y(z) +a(x)y(z) = f()

Linearity :
U1(z) +a(z)y(z) =0
() + ala)ya(e) =0
Y(z)+a(z)Y(z) =0
Y(z) = y1(x) +y2(2)

y1 and yo are solutions — Y'(z) is solution.
Method 1: integration factor for a(z) = a only
e“y(x) + e ay(z) = e* f(x)

d{e™y(x)} .
 dr e f(x)

e y(x) = /e“xf(x)dx#—c
y(x) = e‘“”/eaxf(x)dx+ce_ax

Method 1: integration factor for a(x) only

efa(x)d:cy(x) +€fa(x)dxa(x)y($) _ 6fa(x)dxf(x)

d{e) @@dzy ()}
dx

el a@dey (1) = /ef a@de f () dx + ¢

_ ef a(z)dzf<x>

y(m) = e_fa(a?)dx/efa(x)dﬂff(x)dx_i_ce—f a(z)dx

Method 2: variation of parameters a(z) only

y(z) = u(z)v(z)

w' +u'v+a(z)uw = f(x)
w' + (u' +a(z)u)v = f(x)

w' = f(z)

(v +a(x)u) =0

w(z) = cye I o@z

V= fo) = e O ()
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v(x) = E / el @ £()da 4 ¢,
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y(zr) = @—fa(x)dftf{/e.f “(x)dxf(x)dx}+ce_~[ a(x)dx
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