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Slope lines are small portions of lines tangent to a solution.
Thus slope lines must be straight. They cannot be curved.

Arrows are optional



3.) Continuous compounding % =rS+k
where S(t) = amount of money at time-¢, T
r = interest rate,

k = constant deposit rate

gire_ction field = slope field = graph of ‘fl—"; in ¢, v-plane.

*#* can use slope field to determine behavior of v

including as ¢t — =+o0.
¥ Equilibrium Solution = constant solution

A differential equation can have 0, 1, or multiple equi-
librium solutions.

1.3:
~ ODE (ordinary differential equation): single indepen-
) dent variable

Ex: Cf@: ay + b

PDE (partial differential equation): several indepen-
dent variables
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order of differential eq’n: order of highest derivative

example of order n: y(”) = f(t,y, ..., y(”“l))
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linear: ag(t)y(™ + ... + an(t)y g(t) =

PR

Determine if linear or non-linear: »

Ex: y")— t3@’)— 3@: sin(t

M’

L Exr 2y7 — 3y - 3y@=£5\, o LINEAR

********Existence of a Solution**************

********Uniqueness Of Solution***************

1.2: Solv@y separati Evarlables J;L
et = 5#1"

dy | rady Inlay+b|
iy = dt = = m‘—fdt = 2 ‘-t+O

Inlay +b| =at+C implies elnlay+b| — pat4-C

at ( C at)

lay + b] = eCe implies ay + b= *+(e%e

ay=Ce* —b  implies [/ y=Ce* -2
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Show that for some value of r/y = € is a soln to the

17%* order linear homogeneous equation 2y’ + 6y =0
Cong fa
To show something is a solution, plug it in:

y = e" implies ¢y’ = re™. Plug into 2y’ + 6y = 0:
27)2”( -+ Gﬁ/t = 0 implies 2r + 6 = 0 implies r = 3

Thus y = €°¢ is a solution to 2’ + 6y = 0. T=-3"

Show y = C€% is a solution to 2y’ + 6y = 0. |

2y’ + 6y = 2(Cé3t) + 6(Ce3t) = 2C(e%) 4 6C(e%)
= C[2(e%) + 6(e°")] = C(0) = 0.

@ If y(0) = 4, then 4 = Ce3( implies C = 4.
\

Thus by existence and uniqueness thm, y = 4€%¢ is
the unique solution to IVP: 2y’ + 6y = 0, y(0) = 4.

CH 2: Solve % = f(t,y)

2.2: Separation of variables: N(y)dy = P(t)dt
2.1: First order linear eqn: % + p(t)y = g(t)
Ex 1: t%y + 2ty = tsin(t)

Ex2: v =ay+b

Ex 3: ¢ +3t2y =12, y(0) =0
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