











































































































SECTION 1.3 CLASSIFICATION OF

DIFFERENTIAL EQUATIONS

Recognizingthetypeof equation
canleadyou to a potential solution

strategy The classifiers
will be exploited

mostlyby example They are
scaler equation system

ofequation

ODE PDE
ORDER
LINEAR NONLINEAR

HOMOGENEOUS NONHOMOGENEOUS



ORI
DRY Indepenedggtaffringble I depraiables

CODE 1 independentvariable severaldependent

ex
system variables

ODE ddkqtsintlxsf.lt

here Xlt

SYSTEMOF ftp.ffx.yist

I
xsxlt ysyltfzsz.lt I



Partial PDE severalindependentvariables4dependentvariable

Differential equation

Equathes severalindependentvariables several
dependentvariables

system
severalequations

ex 3,44 bz Cxt7
here usuhat i PDE

theWaveEgnatia

ex 3 is 3 t32g tkuv

3 rs 3I.t3fJ kur

SYSTEM OFPDE'S
CoupledDiffusionEquations

usucxy.D.VN x y.t
V is and karegienparameters

Wewill focusentirely on ODE's



TheORDER theorderof an ODE describes
thehighest derivativepresent

secondorderex d
g y O ftp.geneos

Homogeneity linearitywill beexplainedlater

ex ydj.q.dg ihhd Ef.DE
nonlinear

4
andjjbgtan.fmn yt taddJ

ztaddy taoy O F
An40 Ai is91,2 in 1 not all zero

nth order hear homogeneous
equation



Let

Lean tan d
dx'm

t ta d tao
dx

Ly 0 is F
where Ai aiG i O1,2 n

Ai are notall zero

an nonzero

HOMOGENEOUS VS NONHOMOGENEOUS
EQUATION

Ly O Homog wear hthorder
ODE

y therighthandside is zero



Ly fG Non Homogeneous
counterpart

not afunctionof y


