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/
an equation about rates, solved by finding the whole family of curves it describes
e W e g
F = N F )\
What dyldx actually is, on the curve General vs particalar solution
itself ;
General solution Particular solution
s/ carries exactly as many those constants pinned to
arbifrary constants as the numbers using given
Y order of the equation conditions, like a value of y
3 at some x
dyldx here _X’
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a ¢olvtion corve with one
point marked: the curve’c
own slope there ic the
a’g/d'x the equation
preceribes, point by point

a colvtion curve that risee
and levels off toeward a
limiting value, never
overshooting it: the shape
a cooling or bounded-

growth equation’s solution
takes

colving a differential equation means finding the

curve (or family of curves) whose tangent slope
matches the rule the equation states

Order and degree ™

order: the highest derivative present

j—;"- + %z- = 0 =order 2

degree: that derivative's power, once the equation is a

polynomial in every derivative

dy

( % )? + (L )?=0 >degree 2

degree is undefined here
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the moment a derivative site under a root or carries
a fractional power, clear it first. IF the equation
ctill won't reduce to a polynomial in its derivatives,

no degree exists at all

an nth-order equation’c general solution alwaye has

n arbitrary conctants, never more, never fewer
\_ =1

~ )

Forming a differential equation from a
family of curves

o start with the family, written with its arbitrary
constants still in it

¢ differentiate as many times as there are constants

» eliminate the constants between the original equation
and its derivatives, leaving one equation free of them
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one member of the solution family to d'y/dx=—£y, &k>0: it
decays foward the axic, never touching it, and a
different arbitrary constant draws o scaled copy of
the same chape
the number of conctants eliminated fixes the order
of the resulting equation: eliminate one constant,

get a first-order equation

order comes from WHICH derivative
appears; degree comes from ITS power,
and only once every derivative cits free of

roots and fractions
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