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Information

e Syllabus and Course Information

e Current Assignments/Quizzes

K—\o Discussion Board

CA S g e EMCFs - Daily Grades

I Note: Quizzes are given online on CourseWare. Che

The online text is available on CourseWare. Purchase an

Addernae

Math 3321 - 15894

Jeff Morgan - jmorgan@math uh.edun

Read the Syllabus 2~

alendar below for due dates.

yom the UC Book Store to access
the online text, videos, EMCFs and quizzes.

Use this link to access the online Thursday sessions.

Use the Discussion Board on CourseWare to get and give help.

Course Calendar
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Monday Tuesday Wednesday Thursday Friday Saturday
e
June 2 3 < 3 6 3
Assignment 1 Wolfram Alpha ::m]ine live 4-6P‘m
We and Widgets for SISz s ennton
ﬁ Lecture Notes from Solving and Blank Slides for
Summer 2012 Plotting. the Session
Note: You are not |Note: You will leam| Access Codes are
responsible for the (to solve differential due!!
listed EMICF  |equations by hand,
questions. but it’s nice to have|
a tool for checking
your work.
9 10 11 12 13 14 15
online live 4-6pm

b Assignment | due. Quiz 2 Due

Loginto —
CourseWare. Then| -
access the
Assignment tab
and upload a
scanned version of|
vour homework.




EMCF01

1. You should log into CourseWare at http://www.casa.uh.edu
during each online live session so that you can answer
EMCEF questions.

(input 1 for true and 0 for false)
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Today...

7 Differential Equations
e Definitions

e Examples

\ QJLPQAN\OL
— Initial Value Problems My o WD i <3 :92‘: A

e Definitions

e Examples l

¥ Finding Solutions to Specific Types of ODEs and IVPs
e Separable Equations

e Linear Equations



L Y
Definitions order 9_('% v MN\J\G

ot &,
e Differential Equation and the Order of a Differential Equation Y pﬁa

(’}'n QW'M Lﬁf‘ an  uaknopun ‘p“mff“’"l v ol T
e ere  olatuydhves o {aor*haﬂ AN

O'F “A\/LUL_ —Cmn.c:h@"

¢ Ordinary Differential Equations vs Partial Differential Equations

g;)‘ér ~:,ﬂa/‘ OAA Mnk.@&uin %ﬂwc?fwm g]C

&ig varia\d_g .
e Solution of a Differential Equatlon B\&é 23
sﬁﬂ ~ o
ryan L N b own

xS
o i Lunctian of
u)';

VL e SHaon
L/“G ' a—m\e Ja ) 0{&9(}-
- —

- oX a%j
8 U W wat W N ‘gmr\c?\' L
;faf‘towy Congyendt
g — 2 X or @/ = 2% 4+ C,




Yiped Normdl Encts |

2.y" -3y =sin(x) isa order differential

equation. (give your answer as a number)
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Examples of Differential Equations
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If nobody tells you what to use, then you can use
anything you like.
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3. The function 3 sin(2x) is a solution to
Qy"—4y=0 ’ = o wos(2x)

ng:+§y=g f T ene |

y —4y =

5 7] _ H — \Q,sm,(zxﬁj
By +2y=0 R

(4) None of these. —
- O

Remark: Differential equations typically have infinitely many solutions.
= We need to give some other information to pinpoint a specific solution.

Ta@ic_,d‘% il deta

The!general soluz‘ion?to a differential equation is an expression (often
involving arbitrary constants) that can be used to generate every solution of
the differential equation.
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e Initial Value Problem: | a differential equation, coupled with initial data...
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2x. y U+ 2 X ka — Cos %> | More specifically, an initial value problem is a ™
order differential equation along with the values of
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Examples of Initial Value Problems
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4y’ + 2y =sin(x +y),y(0) = 2 J
~ (0) is a first order differential equation
(1) is not an initial value problem
2) is a second order initial value problem
is a first order initial value problem
(4) None of these.
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5. The function 2sin(x) solves the initial value problem

(Oml_—“@?z@:‘—‘? 67(9):

K Y" +2y =0,y(0) =0,y'(0) =2 =
{_“ (DY Fay=6y(=2,y'(0) = 0 y'roy= =
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( de a/ = —Q_Sln/)ﬁ)
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Examples of Solutions to Initial Value Problems
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Remark: Initial value problems typically only have 1 solution.

Theorem: If x, and yy are given real numbers, and f(x,y) is

. . .. 1
is an open interval containing xo on which there is exac

the initial value problem

ST ordas y'=fxy)
j\( Q y(xo) =)0 =< \n m’\—\'(\“a_k M_R-
—
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The Truth: There are many differential equations for which it is
IMPOSSIBLE to "write a formula" for a solution.

This does not mean there is not a solution. It

just means we can't write the formula for the

solution.

Two types that we can solve are

First Order Separable Differential Equations
and

First Order Linear Differential Equations

In fact, most USEFUL differential equations

are ones for which you WILL NOT be able to
write down a solution.

If we cannot write down a solution, then we can numerically approximate it (see next week).
However, IT IS ALWAYS prefered to write a solution when possible since numerical
approximation can sometimes lead to problems.

Algploree < bor$ A Can '+ sdloa oI

afppax\lﬂd'}ﬂ"”“ xE= =
P
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First Orderifferential Equations
@Vv\- T _ q
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dy
A% ——=f(x)g(») B
y e AZ = 27 g\
oAt
. Q__x d_y_2_x @_22’005(?)
Examples: MR PR dr sin(r)+3
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6. Is the following differential equation separable?

@ y' =—2ye >

) No
7. Is the following differential equation separable?
y =xy=20"2%
(0) Yes

A
L=, y ' = (—ZX lgze.xe:‘?

Solving Separable Differential Equations
(finding the general solution)

1. Separate - o[\a = E(?S\ A<

g (> ey port
L= ;7
2. Integrate 0{& - _.Q.u\ d->< Y < ‘"\’t:’j: {,&W
St eyt
oo
3. Soive for the unknown function (if possibie) to obtain the form of the 5\%

(Eeneral solution. o B

(Mg :F a.huu Can As a result, you could have a separable

differential equation, and still not be able tc

kv\fk Q_gpakQ_,S solve it because of the integration.

L Note: If you can integrate, but you cannot solve for the unknown function, then the
resulting equation is said to give the solution implicitly.
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Example: Find the solutionto & - ¥ »(0)=3
dx y+1

e Solwe (LQ @\5511'?&5 o DOE .

dg o < e garable |

K R —

Ay, — ><
<5' T l\ B A d\ Note: Both sides will have a

constant of integration. We
combine these as one

g(ka Y \\ &\a — g s OGLX :icc)jr:es.,tanton the right hand

9= 2

It is possible to solve this for y. If you do this, you will get 2 solutions, which might 20
confuse you since initial value problems are supposed to only have ONE. However,
one of these will be extraneous.






8. Is the following differential equation

y'=—Z%

X+y
0) Yes

/

http://math.exeter.edu/rparris/winplot.html

winplot - Free Software

separable?
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Lot r(x)y=r(x)
Illustrative Example: Find the general solution to ;ﬂ =3+ o
x
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Step 1: Make the left hand side look like the derivative of a product by

multiplying both sides by a special function (x).
— ‘Q@-L“Hr '

AN “\vﬁﬂél‘ W%\né‘
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/(/L(V\ = ex g (S Pf\c\crmc)

No need for a constant of integration here,
because we just need any old integrating
factor that works.
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See the video posted on Monday for this
part of the discussion.

Important Special Case
(of first order linear differential equations)

dy
=k
ol b4
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In General...

szy < y=Ce"
dx

Note: Other independent/dependent variable names are also possible.
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Example: Solve the initial value problem

ay

=3y+e , ¥(0)=2
So=3vte . y(0)
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Example: Solve the initial value problem ;ﬂ +xy=3x, y(0)=2
X
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Example: Give the general solution to

xy'+4y=

X

3x
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