Lecture 26: System of Differential Equations
(03/25/26)

A system of first order ODEs:
Fl(ylay27"-7ynayiayé7"'ay;7x) =0

F2<y17y27'"7yn7yiayé7"'7y;wx) =0

Example:
Y1 =12
Ys =Ty + Y2

1 =v1(x), o =ya(w)

Second Order Equation as System
y' =2y +3y =z

Let:

h=y Y=y

Then:

Y1 = Y2

Yh=2ys— 3y1 +x
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0.24 Reduction Method
Yy =1+ Yo+ €”
yh = 2y1 + 3yp +

Initial conditions:

y1(0) =2, u(0)=3

Combine equations to form second order ODE:

y' =3y +3y=0

Characteristic equation:

r?—=3r+3=0
3++9—12 3iv§,
rTr == = —1
2 27 2

y(x) = e2” <01 cos (\?m) + ¢y sin (?x))

Use initial conditions to solve for constants.
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