Answer on Question #68375 — Math — Differential Equations

Question
Show that u(x, y)=xf(2x+y) is a general solution of xdu/0x-2x du/dy=u
Solution

Substitute
u(x,y) =xf(2x +y)

. .. . Ju ou
into the original equation x P 2x 3y u.

First we find 3—7;. Using the product rule we get
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a—a(x'f(zx‘l'}’))—a(x)'f(zx‘l'}’)+xa(f(2x+}’))

Now we use the chain rule for a derivative of the composite function

df(v) 0 _ af (v)
F a(2x+y) =f2x+y)+2x F

M FQx+y) +
ax_f x+y X

wherev = 2x +y

Then we find 0—1; using the chain rule

(e S+ ) = x5 (x4 ) =x L2 L x4y = x LD

ay 6 Jdv

Substltutmg P and 5 into the original equation
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X 7% xay =u

gives

af (v) af (v)

x(f(Zx +y)+ 2x . ) - 2x<x7 =u(x,y)

or

af (v) ,0f (W) _
W_Zx 5 = = xfQx+y)=ulxy)

Thus, the function u(x,y) = xf (2x + y) is a general solution of the equation

xf(2x + y) + 2x?

ou ) ou _
X x(’)y =u
Answer: u(x,y) = xf(2x + y) ) is a general solution of xg—z - 2x£ = u.
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