
 

Differentialeguations

Physical law is local particles move smoothly in

space and time according to what's nearby Hence most

physics is described by differential equations
Exe Newton's laws ODE

F via MDI11 It atMJ Js eg gravity LEE 5

Relates velocityof particle at nearby times
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And position
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EI Waves on a string PDE
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aciderationof shapeof hen
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clef In contextof differential equations functionbeing differentiated
hlx.tl

is calledthedependent variable while coordinates x t

are the independent variables

If 1 independent variable ordinarydifferentialequationCODES

If I n partialdifferentialequationCPDErelates partialderivatives



def The order of a term is the highest derivative appearing
The degree of a term is the powerof the dependentwas
The order degree of a DE is the largestordesklegree
of any term
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def A linear DE is constructed from a linear diff operator
L KEES gcx.tw
Th F soo ee known

near op dependent independent
unknown variables
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Prep DE is linear all terms havedegree u l oro



def An DG is homogeneous if all terns have same degree

fan t f 0

Else inhomogeneous Most important case is Gueas homogeneous

Lf T
Props DEs can have multiple general solutions

for nthorder ODE typically n parameters

In applications specific solutions fixedby boundary conditions

for Linear homogeneous superpositions linear combinations ofsolutions are solutions 8
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Useful to identify linearly independent set toform a basis
will return to this

No general method for solving all DES

Mostgeneral numerical integration

Many curpostaut classes have analytic solutions

Oftenassociated w special functions Legendrepolys
Best to recognize type ofequation and look up solutions

Rulei Always check your solutions by plugging back in

However you get a solution if it plugs on and checks

you count

This class ODES only no truce for even that
let alone PDEs



firDEs
Simplest kind of ODE Always solvable see books

General form NY
dependent

E slopegyu if Itindependent y goes through
point Gay

Useful to rationalize maybe multiplechoicesof P Q
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Sepasa660DEs_

The ODE is separable if

d Day
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Theni PCx dx QCydy

Integrate from xoxo to Lx y
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decay of radioactive isotope with rate f

DN TN
dt

separate did sett
N

t t

fdog Mdt N ft 1C

General solution Nct c'e ft
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The Parachutist

Newtons Law gravity drag
yard LIyd me mg burn

Q knees homogeneous

Terminal velocity O my bit no

Simplify My E if v2

Separate Edge Vo v2 nifty badt

Integrate fotbadt bat
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