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Bad notation. Should have chosen a letter other than u on the right hand side. As long as we
keep it straight, we should be good.

—_— anctan (’7—\7\ =- W"L“" /y*") +C

bow () = Ao (RU) ia‘_ ) + dae LD
2= Lon Conch ) &) T g (e-\ku.(e_‘)

https://harryzaims.com/public_html/122/videos/chapter- 2/test 2/cheat-sheet-

test-2.pdf dan (W o (D
o005 | Toemura Mssing b Femlarv) = | = +ald) on (v

6 ‘-J—J-n_/e,)

=P - o (ax’-

9 \Q donle) %

T o
Now, tJC-)-D -

| él‘l—‘{_lﬂ_(f.\) _ 11_’ (-l-o..(e_\-l ‘)

- X """Mcc’) 7 \J -

0= 2 _L_wa-,\ Aoy -t

- —;7
— \—1-...(:,\=0 = 4o (o)
“ QA *nﬁjnéa.
-1 (
- > ' ' _*1‘>
L ﬁ&l:l‘-v) = 5 (0=
;‘:h:sL'. Lj e |4—l—mla*


https://harryzaims.com/public_html/122/videos/chapter-02/test-2/cheat-sheet-test-2.pdf

240911-Linear-ODEs.notebook September 12, 2024

Section 2.2 #10

Use a technigue of integration or a substitution to find an explicit solution of the given differential equation.
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Section 2.3 - Linear ODEs

Recall normal form of an ODE:

d"y

dx"

where fis a continuous function of x, v, 9" b", w0y {n->
/7

In 1.1, we said the special case of a Linear n"-order ODE can be written in the form:
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Special case of linear 1st-order and linear 2nd-order ODEs:
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Definition 2.3.1 Linear Equation

A first-order differential equation of the form

dy
a,(x)— + ag(x)y = g(x), (1)
dx

is said to be a linear equation in the variable y.

Standard Form: Divide through by the leading coefficient:
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This is the method of solution we will use.

It works for any linear 1st-order ODE, with all the cautions mentioned previously about the effect
on domains, which can very much change when we go around dividing by functions to generate
the standard forms and apply the above procedure.

While this always works, remember the techniques for Separable Equations, because they're
easier, so always see if you can separate the variables before embarking on the integrating-factor
adventure.
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Book Method:

Solving a Linear First-Order Equation

(i) Remember to put a linear first-order equation into the standard form (2).

(i7) From the standard form of the equation identify P(x) and then find the
integrating factor ¢/ " No constant need be used in evaluating the
indefinite integral [P(x)dx.

(#if) Multiply both sides of the standard form equation by the integrating
factor. The left-hand side of the resulting equation is automatically the
derivative of the product of the integrating factor e/®4* and y:

d
u'r.‘.'

(iv) Integrate both sides of the last equation and solve for y.

[P dsy] = PO gy (5)

What a wonderful, clunky way of laying it down. It is correct, but here's what you actually will
do:

Given a Linear ODE:
2, %'1:‘ + Qo")? =9 ()

0. Check for separability with a little algebra skill. If it's separable, solve like a separable
equation and ignore the instructions, below:

1. Divide the e(ﬂlation by the leading coefficient a,(x). This gives Standard Form:
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The Book Method is written that way to reinforce the theoretical derivation of the method, which is
good for your theoretical know-how, but not very efficient.
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3. Write the solution:
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Transient Term:
W)= h(e) e
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Fact: When the coefficient functions of a linear ODE are constants, the equation is autonomous,

and you want to be on the lookout for critical points, which correspond to (constant) equilibrium
solutions.

Page 58 - Mention is made of how it can be proved that
... if there's a solution, it looks like the one I wrote.

... conversely, if you have a function that looks like the one I wrote, then it is a solution.
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They never express the solution set as a set. They have to get fancy and call it a family, and

avoid showing you this, for no good reason, imho. It just clutters up your brain with extra
nonsense.
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Example 1 Pg 58
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I showed you this special case, earlier. A method of solution for linear, homogeneous, autonomous
ODEs
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Example 3 This one seems to call for 2.3 technique. (You may work the previous 2 examples

by the 2.3 method, as well. It's just a bit cambersome.

2y - xte Note x = 0 is a singular point
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Example 4 is separable, fwiw.
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I'm not too interested in embedding an integration by parts within a differential equations question on
the written test.

Look for a separate integration by parts section for things like S‘p(,ld,/ wWhane ﬁ(.;\ is.. .
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