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In order to solve a differential equation,
you look at it till a solution occurs to you.

George Polya
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) This material is a deeper look at the top-
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image.
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https://youtu.be/qXMjeJHC5wQ

Introduction
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ook at the differential equation above. My challenge for you is to decide

which one is the best method to solve it, based on its structure. It has a
very common structure, but only a person with trained eyes can recognize
the pattern and can tell what the method is.
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1) Separation of Variables

2) Integrating Factor

3) Homogeneous Equation

4) Bernoulli Equation

5 ) Riccati Equation

6) Clairaut Equation

7) Lagrange Equation

@) Bonus




In this material, we will see the 7 most important techniques you can use to
solve first-order ordinary differential equations, like this one.

Just as when we go to a restaurant we have to pick different tools to eat
different kinds of dishes and drink different kinds of beverages, when a dif-
ferential equation is handed to us, we need to match it with the right method,
so that we can solve it.

Let us now see the 7 different structures. Your goal is to use your pattern
recognition skills to spot which one best fits this equation.



Separation of Variables

y= y(x)
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1) Separation dy
of Variables ‘ D—J, 5 = g(h(y)

T he first method is Separation of Variables. The following is the general
structure that you have to spot in order to use this method:

d

Yy _
I g(x) h(y)

Separation of variables is the most natural method to use in order to solve
this type of differential equation.
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Example: Financial Investment
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CLICK HERE TO CONTINUE READING
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https://di-beos-shop.fourthwall.com/products/solutions-to-1st-order-ordinary-differential-equations

Integrating Factor

2) Integrating d
Factor (O ) =+ P(x)y = Q)

. : )
(linear equations) | J
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T he second method is: Integrating Factor. It is used when we have a
linear differential equation. The idea here is to take advantage of the
product rule of derivatives.

dy

i +P(x)y = Q(x)

[product rule of derivatives: (f-g)'=f-g+f- g’]

We basically want to force the left-hand side of the equation into a product
derivative.



( CLICK HERE TO CONTINUE READING )
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Homogeneous Equations

3) Homogeneous
Equations
(substituti

H omogeneous means “same structure under scaling”'. This method con-
sists of a clever substitution that simplifies homogeneous differential
equations. But first, let us see examples of homogeneous functions:

( CLICK HERE TO CONTINUE READING )

Lf(Ax, Ay) = A f(x, y).
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Do not forget to check out our catalogue of learning material. You might
find something interesting. Just click on one of these covers:

The Roadmap to The Roadmap to The Roadmap to

Differential Equations Calculus Linear Algebra
ou u :
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https://di-beos-shop.fourthwall.com/collections/full-pdfs
https://di-beos-shop.fourthwall.com/products/roadmap-to-differential-equations
https://di-beos-shop.fourthwall.com/products/calculus
https://di-beos-shop.fourthwall.com/products/the-roadmap-to-linear-algebra

If you found this document useful let us know. If you
found typos or things to improve, let us know as well.
Your feedback is very important to us. We are working
hard to deliver the best material possible. Contact us
at dibeos.contactegmail.com or sign up to have access to
future books and course at https://dibeos.com/
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