W cverer - Differential Equations . ”
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an equation built from derivatives, colved by ceparating, cubstitvfing, or multiplying by one

integrating factor
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Order and Degree
¢ a differential equation involves a function and its
derivatives, solving it means finding the function
* order: the highest order of derivative that appears

* degree: the power of that highest derivative, written
with no fractional or negative powers

o qderivative trapped inside a square root, log or sine
has no defined degree until cleared
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Order, Degree and Formation i

order: the index of the highest

order=n for y®
derivative present

degree: its power, once
rationalised o polynomial

degree = p in (y™)r

form

a family with n arbitrary
constants needs n
differentiations fo remove
them all

n constants = order n

differentiate n times, then
eliminate the constants
between the relation and its
derivatives, leaving

O(,9,4 oy ™)=0

the recult must contain only x, y and derivatives of

Order and degree, the special cases

a derivative sits under a

radical, log or trig

degree is undefined until the
— equation is cleared to

function pulynomiat form
e :{:w&d:“;:el; » the differential equation
i A relr. —

Pe y formed has order n
constanlys

every term charee the equation is

the came fotal — homogeneous, Y=vx
degree in x and y substitute y=vx

P and Q are .

Functions of y — Ese +hi s;dewuys 'gi +Px=Q
otk ofx inear form Y

Reading off order and degree
Q. Find the order and degree of x* Ly +3x( Ay
dx* dx
)2+ qy=0.

@ highesf order derivative presenf: dzy/dxz. second
order

(2) it appears to the power 4, so degree is 1

® the lower-order (dy/dx)? term plays no part in either
count

Answer order 2, degree |

y, every constant gone
s

Forming a differential equation
Q. Form the differential equation of the family y=Ae™,
A an arbitrary constant.
(D) differentiate once: dy/dx = 2Ae?
(2) the original gives Ae?=y, substitute directly
() dy/dx =2y

Answer dyldx - 2y = 0
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