Section 12.1

Definition: A differential equation is any equation which laaderivative in it. A solution is a
function which, when it and its appropriate derives are substituted into the equation, we get a
true statement.

A boundary value (or initial value) problem isifferential equation and an initial
condition.

Example: Show that y = 3&is a solution to the differential equation y” 5 6y = 0
y =3¢ y =66 and y"’ = 12&"
Substitute that into y” — 5y’ + 6y = 126— 5(6€") + 6(3€*) = 12€* — 30é" + 186* =0

Example: Solve the differential equatiogX = X% +2x
X

The solution to this is just the antiderivatij'/(ax2 + 2x) dx = % x*+x°+C

Example: If y = Cx is a solution to the boundary value pehly’ = y/x, y(2) = 4, find C.
y(2) =4 means thatwhenx =2,y =4
Check: Is y = Cx a solution to y’ = y/x?

y=Cxmeansy =C and

C :g which is true

X

To find C, let x =2 and y = 4 in the solution Y{CX; so we have 4 =C(2) orC =2
So, the solution to the boundary value problem yix y(2) = 4 is y = 2x



