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Intro to Differential Equations
MA 138 MA214

Last time we talked about antiderivatives

Ex Find a function whose derivative is

5 sin x

We could unite this as an equation

y 3 55in x
this kind of equation
is called aSolve for y
É ti
derivative in it

y 3 1 x 5 cosa t c

31nA 5cosG

Solutions to differential equations are

Not necessarily unique



A differential equation is an equation
involving y
The usual goal is to solve for y
A differential equation typically has
more than 1 solution

Ed y f x

A solution to this differential equation is

a function y
whose derivative is FG

In other words y is an antiderivative of fix

E y y

y ex is a solution to this diff eq
because

y ex ex y

y 5 ex is another solution because

y Else7 5 Lex Se y



y k ex where k is a constant is

ate a solution because

y kex k ex KE Y

Are there any other solutions to

y y

Excuse L

Inly is an antiderivative of 1

All antiderivatives of I are of the form

Xtc

Inly xtc

y ext z es ex write
K eC

L ex

So all solutions to this diff eq
are of the form y he



Ex Find all solutions to the diff eq y y
G satisfying y lo 17
This is called an initial valve problem

We saw all sols to the diff eq yly
are of the form y kex
Use the initial value to solve for k
17 4

o K E K 1 6
1 17

t.ge Iupyl

2y ycot3
First find all solutions to y 2y

They 2

Inly is an antiderivative of 2

Inly 2x C



y eat a e e ked

Lex
Now plug in the initial value

3 4 o k e ke k I K

y
m is

Ex solve the diff eq y my a constant

Cincy m

Incy mxtc

y sente ec emx

f emx



E y y
y sin x is a solution because

y Isi x cos x

y Extcosext sink Y

Y a sin x is also a solution because

y Tasin x a sin xD acosG

y Tacos x a cos x asinG

Y
There are even more solutions

y cosa is also a solution

y Tcas x sing

y f sin Cosa y



For the same reason as above

y boos x is ale a solution

y as in x boos x is another solution

y fasin x boos x

a cos x b sin x

y E tacos x bsin x

as in x boos x y
Notice In this example a single initial value

is not enough to determine the solution

Ed y y y 61 7

y
a sin x tb cos x

7 4101 a sin o t b cos o

a o t b 1 b
b 7 but I don't know what a is



y asincx t7cos X is a solution to

this Iup for
any

number a

Ed y't y yeol 7 y
o 13

Y asin x 7cos x is a son

y acos x 7 sin x

13 4 o acos o 7 sin o

a 1 7 O a

4 13sinG 7 cos x is a sot to this
IVP


