
Discussion 3B: Solving Systems of Differential Equations

Justin Yu (justinvyu@berkeley.edu)
OH/HW Party: Tuesday 4-6pm
Worksheet: https://eecs16b.org/discussion/dis03B.pdf 
Notes: https://tinyurl.com/justin16bnotes

Today:
1. Quick recap + motivating example for systems of diff. eqs.
2. Linear algebra review (2x2 matrix inverses, diagonal matrices)
3. Go through the problem (lecture style)
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Quick Recap
Guess and verify + 

uniqueness

Change of variables to recover a 
homogeneous diff eq

Discretize, solve a bunch of constant 
input diff eqs & take the limit as Δ → 0

Homogeneous 
Differential Equation

Nonhomogeneous 
Differential Equation 
with Constant Input

Nonhomogeneous 
Differential Equation 
with Nonconstant Input



Systems of Differential Equations
Motivating Example
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Quick Recap
First Order Differential Equation with a Constant Input

Original Problem Change of Variables Problem

Original Solution Change of Variables Solution
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Linear Algebra Review

Inverse

Diagonal Matrix

2x2 Matrix Inverse
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use this change of variables
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Change of Variables

Initial Conditions
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Change of Variables

Initial Conditions
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Differential Equations

Change of Variables

YfH

fifty.iq EHEEDda suti E

viddffYyYIfJ dqf IHHtfzzcHFZICHtfzz.CH

i i i
17 521 272 t Gz 622

521 222 t 621 6221



Zit Zz

Izz t zz day lH 9g CH

L19g day ahh

YkH y Cose
9t

e
at

yzctl yzcoje 2t.ge
at



Differential Equations

Change of Variables
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Change of Variables
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Change of Variables
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Original Problem

Original Solution Change of Coordinates Solution

Change of Coordinates Problem

Eigenbasis 
coordinates

How to solve for 
the change of 
basis V?
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