
Math 39100:Feb. 21, 2023:LECTURE7

Exam1:Monday, March 6

#

3:Second Order L. D.Ewith Constant(refficients

$51:Homogeneous S.O. L. D. E.

Y =f(t,2,3) "I"indep

,

Frm:y" +P(ty' +q(t)y =g(t)

if g(t) =0, then we are looking atHomogeneous

equations.

g(t) to, itnon-homogeneous.

Goal:Find solution to hama. S.O.L.D.Ewithconstantcreft.

(i) Roots are real and distinct.

(ii) Roots are imaginary and real repeated [3.343.4)



eg. Solve y" -Yy' + 3y =0.

11

anstaz"
↳"guess" y =ert r =?

y' =rert

y
=rert

plug y', y",y intogiven eq:

vert-yret+3ert =0

ert(r - 4 +3) =0

Characteristic
22 - 4r +3 =0 Z polynomial
(r -3)(r - 1) =0

1 - 3 =0)r
- ) =0

⑰3A roofs ofthe

Char. Poly,

Y, =e, y =e

-

9
=x4, +CY, t linearcombinationiGeneral soln:



+Get
withtwo initial condition, we can solve for

C, and G2.

solution form:y =ert

Char. Poly:2 - 1 =0

r=1, r = - 1

Y, =et,y =et

General scienteate =Get-net

C +C2
solve for C, andy(0) =2

- C2.
y'(0) = - 1

Est
22:2 =1 +C

2 - I =Cz



E
Specific Soln:y =Eet+ 2 i t

char, poly:v2 + 5r
+6 =0

(n +3)(u +2) =0

Seek= - z

Gen. Soln: y =C, et + Cert
-2t -It

y
=c,e +ce jy

=
- xe*- ze

y(0) =2 =2 =c, +CzEy(0) =3 =3 = -3 - 2 tra
y =24 +2C2

⑰

Eit



22:2 =

- 7 +C2

En
-It

Soln to(p:y = - 7 et +9e

In summary:Given ay" + by'+(y =0.

Then Char.poly:an +br + c =0

assuming the solution form is y =ect.

&Real Distinctroots tothe char. poly.

ret
Soln:y =C,et+(ze

Given 1.C:y(t0) =40, Y'(t0)
=Y,



3.2 The Wronskian;linearity of solutions

Cramer:Given a,x+b,y =c,

a2x +bzy =c2

solve for xand y.

The determinantofthis system is

D - a=aibea

Dx ==ab - b,c

x= Dy = =a - can

y=

Next time:Given y" + P(t)y'+q(t) y =0.

solution:y =C, y, +2242.



Bis Question: Whatis 2, and ?

To be continued...


