
Welcome to Math 39100
Jan. 25. 2023: LECTUREI

S1.2 and 1.3 solutions and classification of

Differential Equations

Consider theD.E: (This D.E models a population of
field mice preyed on byowls.

y
1
= Where a, b are some given constants.

*can be used tomodel object falling from some

height.

Goal: what is thesolutionto theequation above?
-

dI=900 <- neth,in at
(5504=ft at variables (2.2)

⑭eview:

=> In (P- 900) =t +C Differentiation and

Integration (sub.



(n(9 - 900) =1+
+c natural log, e,...)
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lete =C.

P - 900 =cet

p(t) =(et
++900

If we impose

analcondition

(to, P07 then we

can solve for C.

monTerms:

(i) ODE (ordinaryD.E) =a differential Eg. with

only one independentvariable.

(ii) PDE partial Diff. Eg.) =
=D.E. with more than

one inden. Variable.

22 =Ien Sportene
w.v.t

The Heat
X

-

Equation.



(iii) order:highestderivative thatappears in the

equation.

eg. order: 3
->

(iv) Ear =Linear Diff. Eg. has the form

F(t,y,y,y,...y()) =0.

(linear in the variables y, 3;y,...y().

Aofinear:e3, yy', sie(y)...

(i) State the order of the given D.E.
(ii) Determine whether itis linear or nonlinear.

a) order:2. Nonlinear

order:1. Linear
b]

C order:2. Nonlinear

d)y ++y+cs(t)
Order7:linear



e) Mxxx+5u+ x
+U++ =7. order: 3;Nonli

zou,

How to Find solutions to afiver D.E:

supposey' +4y =o. show thaty =e+is

a solution.

y( =- 454t

plug in 3 and y intothe given equ

- yz4) 454
+10 ↓

.y
=ut isa solution.

y'=verF y" +y- by =0

(3V+ +veVt - 6eVt =0

er+(r+1 - 6) =0



r+1 - 6 =0

(r +3)(r - 2) =0

=3,2
y, =ist

1 y
=2t

later:General solution => y
=c,3, +c9c

=>y =(,js+ +(et

eg. Given 1(x1+) =23sin(2x).

show that U(xit) is a solution ofM =9Uxx.

1-...

To be continued...


