











































































































Chapter 1 Introductionto DifferentialEquations
t.ldefeiritiouoandtecminobgy.ci
Whatdoes it mean Asolve

a 2 1 0

A Find n so that 22 1 0 is true Egg n I l

Q whatdoes it mean torobe
zesty I

A Find afunction fcus or gey so that
w t fCnt 1 or gog t y 1

is true Eg fcm Fi fcut Tin gcyl Fy gcyl Fyz
be an equation is a mathematicalstatementSoloing it isfinding
an appropriatemathematicalobjectthat satisfiestheequation
Q what does it mean A robe

Here y
A Find afunction g foes so that

data feel
Eg fcni Aek Indeed

f cat Fender Aex feel
We shall studysolving equations lete the last question
DifferentialEquation an equationinvolvingderivativesofone ormoreunknownfunctionswithrespectto one or more dependentvariables

Excel
y y

b cos e t viaGn o

c 3 t yz O














































































































OrdinaryDifferentialEquation DE w one independentvariable
Orderofa DE highestorderderivativeappearing in DE

Ee
dya In y O
worder

b y lyY a 3w
order 3

Differentialform NengdytMenyidn o

Thisnotationjuststandsfor the ODE divideby da
Nae.gldate Mckay O

Ea
al cossedatet et o cosady t endu O

b emdyt n da 3 emdate t n 2 0

Leaear ODE Compare

y x41 and y u t l
T in

power I lineariny power 2 noulericae in y

Y t y cosse and ly l t cosy se
T T T

powers I linear in power 2
Trotpolynomial nonlinear in y

y andy andy
General An ODEleinear in each derivativeis called a lentar ODE

Uncx dffen ancm IIIa t ta.cm u aocuiytgcm 0

Solutionto an ODE AfunctionthatsatisfiestheODEon an interval I where I is
calledan intervalofdefinition
FI varify feel Tn solvestheODE my y on Lo oo

Weset y feel Then y a 2 and
sey n In y for all se in co coNotethat I _co or cannotbeanylarger win fcat is undefinedat se o














































































































Fie Verify fini te solves theODE my t y o ou Co o and o too

Weset y foes Then y ter and

my ty x Ctu I 1 In ta t te 0fee all u 0
Notethatthedomainof fcul te is too aucoWi Theintervals I c w o on I co tou
are appropriateintervalsfor f as a solution

Trivialsolution if y o solves an ODE it is calledthe trivialsolution
Ex

a fcm 0solves y y Indeed ifg f thenyeo y
b fCat o doesnotsolve y yetIndeed if y f then y o y 11 011 i t y
Parameterizedfamilyofsolutions
Observe gcen canyreal number solves y y

y Ced y Ce y
Thus c parameterizetheoneparameterfamilyofsolutions ycere
Observe y c e c e n c and ca any realmember solves y t 3y try 0Indeed

y cEntCze
d

y 2c e m e U

y 4C e
we C E

y 13g 2y 4CEntCze U bc e 3GENt za e 2c e U
o

Thees c and a parameterize a taoparameterfamilyofsolution
c eMtCze K

Moregenerally an nthorderODEmayhave an n parameter fairy ofvolutions

ParticularSolution a solutionfreeofparameters
Er

y Ce t'tCze was an 2paeanfam ofsolfromprevious ExTheny 2e
m
y e2ktse etc are particularsolutions

















































































































