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oy +o = [dt  implies lﬁ =t+C

Injay+bl=at+C  implies  elmMovtdl = gat+C

lay +b| = €Ce*  implies  ay+ b= +(eCe)

ay = Ce* —b  implies y=Ce% -2

More general model : G =rp—k . ~ Initial Value Problem: y(t) = 3o
where p(t) = mouse UOUEQQOH— at time ¢, . pede

r = growth rate or rate constant,

k = predation rate = # mice killed per unit time. 13
direction field = slope field = graph Om - in t, v-plane. ODE (ordinary differential equation): single indepen-
% dent variable
\ www.math.rutgers.edu/~ sontag/JODE/JOdeApplet.htr \N B @ b
X: = ay
¢/ *** can use slope field to determine behavior of v Vs
ncluding,as ¢ lﬁoh.\. i .io%-.\@. ,mm rm beharviovn PDE (partial differential equation): several indepen-

Equilibrium Solution = constant solution £ when, dent variables
KFM*I/W “m..__un. Oz - Oz
= e

_dy MV 5 \ D ‘ /" order of differential eq’n: order of highest derivative

3_1.@ B — :
. orm, ¢ % — example of order n: y(™ = fit,y, :;@?lsv

[

2,9 = L2 Solve % 4: — ay + b by separating variables:
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‘%\/Umﬁmugbm if linear or non-linear:

,?V Ex: ty” ww " — 3y = sin(?) &1

n, (Ex: Me® 3y |%nobu\\\so:
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CH 2: Solve % = f(t,y) /L v
N 2= 2.2: Separation of variables: N(y)dy = WS&J\

W 4 p(tyy = g(t

variables to solve ex 2 and 3.

Note: could use section 2.2 method, separation of
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Ex 1: t?y + 2ty = sin(t) 05
¥ note, cannot use separation of variables). @/ g Z
S
J._A\#m@.. + 2ty = sin(t) 2 /‘Tmy
ﬁ A e

(t*y) = sin(t)
[(t2y)'dt = [ sin(t)dt

(£2y) = —cos(t) + C implies y = —t2cos(t) + Ct~2

Gen ex: Solve ¥ + p(z)y = g(x)

Let F(z) be an anti-derivative of p(z)
e’ @y + [p(z)e" Py = g(z)e"®
Py + [F()eFOly = g(a)e™
@y = gla)e™

eF @y = [ g(z)e")dz

y=eF@ [g(z)ef®dz



http://homepage.math.uiowa.edu/~idarcy/COURSES/100/SPRING15/3600.html

y' =y'3

e

gy, Ty

=

SR

'ﬁ’—-ﬂ""fﬁ*’aﬂf’*’.—*’"#ﬁ?“"
_.,- — = I .,_:-_‘

SOV
NISAANRAYY
AR R RN

L7
S 777077
/P77
F 75777
I

Figure 2.4.1 from Elementary Differential Equations and Boundary Value

Problems, Eighth Edition by William E. Boyce and Richard C. DiPrima
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