
 

3 6 Fundamental Solution Set

Consider the following IVP

petty t gltly t ret y o e

g to yo y toy yo

Suppose that ya ya are two solutions

to e Then by the Principle of

Superposition

y t C y t t Czyz t

is also a solution to e

Note that y t Cry t Czyz t

Using initial conditions in e

yo y to Cry Ito t Caya to 2.1

yo y to Cry to t Cz ya to 2.2



We will first solve Ca in terms of C in

2.1 skip Cramer's rule and matrix algebra

then we will substitute Ca solved from 12.1

into 12.21 to solve C in terms of

known quantities Finally we will use

either 2.11 02 2.2 to solve C2

Steps From 2.1

Ca Yo Cry Cto

Ya to
x

step 2 Substitute x into 2.2

yo Cry to e Yo Gye to ya to

Yz to

C y to C Yi to yz to yo y's to

Yz to ya to



City to Yaltolyz to yo yo to

T2 to T2 to

C YiCto Yz to y to yl to
Yo yo to

ya to
yz to

yo
To y's to C yictolyalto y to yl to

Yz to 92ft

ylCto Yz to y to yl toyo'yalto 9092 to G
yestYz to

yo'yalto y y's to Calyictolyalto geltoly to

yo'yalto y y's toC

yicto Yz to y to yl to

y y's to yo'yalto
y to yl to yicto Yz to

I III Cramer's rule was correct

yalta yz to 3
gitto y'z to



Note Yeltol yalta
gitto gift

W Tilt Yett to

Wronskian of ya Yz

From above it is clean why we need

the Wronski au to be nonzero

Substituting 13.1 into 2.1

yo y y's to yo'yalto
91 to ya to yieto yz to

91 to 9292 to

Cay to yo
YY's to yo'yalto yet

y to yl to y Cto Yz to

Czyz to

yo ly tolyl to Yilto yz to yoy's to yo ya to y t

y to yl to y Cto Yz to

C yoy to yaIto yogaHoly t yoyiltolynltoltyolyzlt.ly to

92 to y to yz to g to ya tol



yo y to yo y to

y Holy's to y to ga to

Yi tot yo
y to Yo Cramer's rule works
y to yaltol again
gitto yl to

It might be beneficial for you to do

the algebraic calculation above for general

case once then keep the results of

Cramer's rule in mind for simplicity


