Answer on question #79058 — Math — Differential Equations

Question
Solve the initial value problem

y' —2xy=1,y(0) =y,

y=er-x2 (Jx0 e*-t2 dt+y0)
y=e”x2 ([x0 eM-t2 dt+y0)
y=ex2 (Jx0 e*2 dt-y0)
y=(/x0 e*-t2 dt+y0)

Solution

Let’s rewrite the differential equation in the general form:
y' +p()y =g(x)
Multiplying both sides by some function ¢ = u(x), so that the left side is a total derivative. Hence,
n@y' +py) =Wy =py' +u'y

From this equation we get

pup()y = p'y
p' = up(x)
Integrating:
u(x) = e/ pedx
[efp(x)dxy]' = o POIAx gy
efp(x)dxy — fg(x)efp(x)dxdx
Hence,

y = e_fp(x)dx f g(x)efp(x)dxdx
If having an IVP, we can rewrite the above equation as the following:

X
y = e—fxofp(f)df lfg(r)efp(r)drdr + v,

Xo

So now we can use this general solution for our IVP, as p(x) = —2x, g(x) = 1,x, = 0. Hence,

X
= ¥’ !f e Tdr + ¥

0

b

y = e—f:f—ZTdT [-[ ef—ZTdrdT + ¥
0




So, the correct answer is the second one from the list.

Answer: y = e*’ [f;ce‘fzdr + ¥o)-
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