
 

SECTION 1.2
Some SOLUTIONS TO ODE'S
What constitutes a solution to an

IT SATISFIESTHEDIFFERENTIAL
ODE EQUATION
Otler guest
Also fifesTeyODE have a

solution

DoesResolutionhaveto be unique
NO

Take kx

It has a solution of th form

f Xlt Xoe ht To see this

DX kxoekt kx.la xoektFt
this Proves that isHe sowhen



to

Is either AsinketorBcosyt

a solution to

d twx 0 7
dt

µ
is a constant

B B constants

Take x Asmwt
X's Awaswt
s Awesinwt

Substitute into X tw2X O

DuisinuttatAsinwt O
Check on your own to see if Beoswt is
a solution I



ODE's SOME OFTHEIRSOLUTIONS MAY
APPLYTO DIFFERENTPROBLEMS IN NATURE
Thefollowingproblemshavetlesomemathematical
structureandsolutionswithdifferentinterpretath

Take d
g pv

fromNewton's2ndLaw

gravity
winddrag Ip o

accelerationofbody

C df rp k Creproducingwiceinan
environment with finite

dt food supplygreywater
carryingcapacity

Here prtistle nice population

tistine
r is a rate Have

his Htine

These 2egnatiasoretle same and

have flesame solution However



the solutionshavedifferent interpretations

Take dip rp k

and Find equilibrium
solutions

if ten exist

Solve A
Examinethe stability of
the equilibrium

solutions

set d O attempt tofind

Pe

peskgJ
Equilibriumsolution

Require r 40 since

Pe 0 require k o r O OR kso rs0

Solutionof



dp rp k

dtrdpP.pe dt or dp_ rdt
p Hr

Integratebothsides

Ht r t te and

ftp.Pyr
lu p krlt a

help.br
rttcexponentiateerttc eQert

p kg Cert

p Certt kg to



Examinesolution for r o k 0

Assume plo Po the initial population

plotPosCotter C Po Br

pltlsfpo.br ertttg

Po Hr
t

Stability we examine the

stability of pe.sk rlrso
This case is asymptotically
unstable
becausethe limit ashes
of a solution starting at



Pets moves away from Pe
limplt is undefined

toes
CAN SEE THISFROMSLOPE FIELD

ap

ki
k 0

Slopefield

Examinesolution KO KO

pltl fpo.br

ertttgTle
6Eplt k asymptotically stable

regardless of Po



g

ftp.rp.hTeps6pefieldrso
Leo

vs O

no

i

The slopefield for no KO

p n
Makes no sense if p is a population
but mathematically it simply
has a negative Pe

Pests

l
asymptotically stable



What about r O

Pesky makes no mathematical
sense

dB k
dt

plt k t t e

to
t

No equilibrium solution.gg



Anothertypeof stability
is called conditionally stable
or conditionally unstable

The phaseportraitwould

be

Here pe isstablefor pe 8




