First Order Linear Diffevential quah’ons

Q:Solve the initial value problem: xy'+y=€™ and yin=o.

Does the lef+ hand side. remind you of onytning? A derivative rule’
product vule: (fg)'= Fgtg'f

oenerol solution® specific solution: simplify:
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First Order Linear Differential quahons

Standard form: '+ ALOY = BIX)

The Key to solve it is to have something like de_(ouxw) on the lef+ hand side
(LHS) and a function only in Yerms of x on the right hand side (RHs).

d
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In order Yo get \'+AOY fo resemble adilulx)q) we must multiply oy a&x) on
ooth sides*

olix)y + R(x) Alx) = o(x) BLx)

For +he two o be uLuNa\e.n\- we need a funchion &(x) such ¥at:

o IX) = a(x) Alx)



We can use separation of variables +o solve this:
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Z det = AL dix AW this 4o _say:
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nlat= § A0 dx

lot\ = eS Alxdx

We can now integrate both sides:
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dx (xIN(X)) = (%) B(X) 0= 1) [S Alx) B(x) dy +c ]
is fre_general solubion.

d_
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A \IX) = § ) BLO dx
-
NOO= 2060 § i Bix) dx

Steps Yo solve:
L. Write e equation in standovd form '+ Ay = BIX)

I. Compute integrating factor  ai= Skt
IL Find the geneval solution \\m=#o[8 a(x) BLdx +¢ ]

N Tf required, find a porticular solukion.

Examples:
X
1. W= (ranta)y=1 5 yl0)=3 2. xfi’ ¥ 6y = _xe’
T. \\‘ ¥ o)y = 1 T \|' + 2 N = .ﬂ:. x

X
AX) = —tanix) ; BUX)=1 A= % 3 B(x)= %
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N. @ \lo=3 = [ xe' - +c]
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