4.3 - Homogeneous Linear Equations with Constant Coeffi-
cients

Consider the differential equation y”” — 53" + 6y = 0.
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Definition: The auxiliary equation of the second-order linear differential equa-

tion ay” + by’ + cy = 0is am® + bm+ ¢ = 0.

ﬁ\VL a/r/t,)(/r//d/w/q 67&:,412014 hoo Soldio.s

i
_ =b-=1
M — 2

Tlin oo 4o 3 Cases’




h=dac =0 L_;? M =~ %6
y=& =,y eyt Fy=o
W P -—Ufix
Reduchon L scdor Y, = 6- /2 X | @ _b/afc/)(
=~
Yy,=e - (x)
—— MX x
‘\pze o toxe
lage TIL . = xtf
— (+Bi)X (o-[i)x
=5 fixs S pix
; = e e )

. (8
/ Ms:\\\o} Euler's Aornuda @\&‘ 058 tising
~t
— O TlodeFisnG-
%5 'P= tose




Stractegic ‘ C C (c)m,uz%

Z;‘QC M:it@z J i W Solehan iy

’/M MIM

. X | A
= +C, Sin

So [N m= 3% S, wa gedt

_ X \
- C Sxt 6 SndSx




Example: Find the general solution of the given second-order differential equa-
tion.
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Example: 2y” —3y" +4y =0
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Example: Find the general solution of the given higher-order differential equa-
tion.
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Special 2nd-order differential equations:
y’+k’y=0and y” —k’y =0,k €R
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Example: Find a homogeneous linear differential equation with constant coef-
ficients whose general solution is given.

y =cre ™ + e
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Example: y = cie!™ + cyxe!™

Example: y = ¢; + c;e°* cos 5x + c3e** sin 5x




