
Plan for today:  
finish 3.2 
start 3.3 
 
Learning goals 

Given n linearly independent solutions of an nth order linear ode, be able to find any other 1.
solution as a linear combination of them 
Be able to check linear independence of n functions using the Wronskian 2.
Be able to find n linearly independent solutions of a linear constant coefficient ODE whose 3.
characteristic equation has n distinct real roots. 

 
Reminders/Announcements 

Read the textbook! 1.
Solutions to quiz 2 will be posted after lecture 2.
Quiz 3 next Thursday (content will be announced later today) 3.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Last time Linear independence

fats fi fu on I live indep if
c f Ht 1 cufulx O V x C I

for allC cu 0

Didn't see how to check liu indep today

why care Linearly indep fats good building
blocks for sols of linear ODE

If y ya are liu inder sols of
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then the general seen is

y ay 1 taryn
Sol's of form an n din l vector space
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Want to check liu indep

Wronskia y yu defined on I
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Want to solve 1UP
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Do we have 3 good building blocks
Check linear indep

X 2x 3x
e e e

WH e ee 3e

X 2x 3xe 4 e ge

ex e e
I 1

231a g

e l 18 121 l 9 4 t I 3 21

e6 G 5 t 1 2 e
6
40

liu indep
So Any soils of

y
c ex 1 Cze c e

wcex.ie'T Ieee 1
0

Solie NP ya
l y cot

2
y 401 3

y o Ci t Cy t Cz l

y 4 1 c e t Cz 2e 1 Cz 3e



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

y
o c 2oz 3cg 2

y
Cie t G 4 e t cz.ge
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y col c t 4oz t 9cg 3

C t Cz t c 3 I

wit C t 2Gt 3cg 2
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Hy y tt L
det of this is W eYeYe3 o

4
So Wt o means we initial cord

can solve for 41 Cz Cs Exercise K
Sol'u below

How did we find that ex e e ane

sols to y Gy t Hy 6 0

const coef linear homog
Take char ein 3 G r th r 6 0

T polynomial



If we can find 3 distinct real roots
ri i ra r then er em er will be

lin indep sol's

Tips for finding roots
L If Aur ta r t a 0 ai all

integers
and there is a rational root Iq integer

w o
common
divisors 1they p divides no IV ftq divides an

3 Gp2 Hr 6 0

Az L

a 6

If there is rational root If p divides 6

q divides L q

p 11 I 2,13 I 6
So if there is an integer root oneofT

Easiest possible root to check 1 seem coef
see if they add up to O

I 6 I t Il I 6 0

L G 111 6 0

So L is a root



Now r 1 divides r 6ft Hr 6 use

long division to write
i 6ft Hr 6 r l Q v

Tegel 2
find roots
solin below



I Want to solve for Ci Cz Cz below

iii illicit
Ure row reduction see p 276 277
Form augmented matrix

I 1 I

I
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so
So C t Cz t Cz I
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2 Longdivision
R2 Sir 16
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r't re
5ft Hr 6
Jr Jr
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T

By quad formula
roots are F 2 3

So
i3 Gr Hr 6 r l r e r 3

So r I re 2 r 3 are 3 distinct roots

and ex e e are 3 liu indeep

Sol's of
y Gy t Hy 6 0


