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Definitions: A differential equation is an equation involving unknown func-

tions and their derivatives.

The order of a differential equation is the order of the highest derivative it con-

ins. o —
tains /[ -av“af_a-rbb

A differential equation of the for- s a general solution of the form
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A condition which specifies the value of the general solution at a point is called

N

an initial condition, and the problem of solving a differential equation subject
to an initial condition is called an initial-value problem.
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A constant coefficient first-order homogeneous linear system has the form
y{ = any)i + a2y + ...+ A1nYn
Yy = anyi+ any:+ ...+ d2nyn

yrg = anlyl + An2)2 + ... AnnYn

where y; = fi(x) are functions to be determined, and the g;;’s are constants.



This can be written in matrix notation as o
)’f air a2 - Ain| | W1
yé _ | 921 G2z v Gon|| )2
y;/1 hanl Ana - ann‘ _J/n_
ory’ = Ay.
The trivial solution to the above differential equationis y; = y, = ... = y, = 0.
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Example: ?WWC\(OYS' 7o
a. Solve the system of differential equations. P 0.
Vi =2y1 + 3y» eSole U'=dg
Yo =2y1+ ¥2 . \\/=Pa
K _ = A2 —3[ =
A= (‘2— = T-A/=0= |22 A1 =0

M AEBM2-6=0 = (- Y1) = O
/\L()rZ q‘»P‘fZ]

I H N e

P [z -J ok [ 7 w={ o,
_ L/Lh

ylx)= 3¢, ﬁdx{_gev(
‘12[)6) ché ’Cze




b. Find the solution that satisfies the initial conditions y;(0) = 25, y,(0) = 5.
(Y =25 =2 25 = 3C (4 Ci= 6
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