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1. Irdegrabng Factors

e Good way 4o solve DE.
Mot look like: |

dy + py = rlx)
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+o Find @ Forraula £for Y-"-?Y(X).
fplx)dx.,
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o Multiply every 'H";"_Q i"_ the -
D.e. by I. .

o KReverse p(‘odsAC“' rule,
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Fiad o Forrula For Y()().‘
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Z. Home 9eneous, Second

Ocder Differential

EquuaHons w Hh Cof\.l-l-an'l'
CoeFF'n‘cieh‘\'S |

" o

| second order: - y'_'(t) P,g,g,.l.

Homogeneous meens Sum of
derivatives + funchion =0

Goal: Find a formula



To do +his, create o
c horacterishH c €9 wah On .
’—M

D.E. ad?y , bﬂ_ + CYy =0
dt* dt

et ar*+ br +¢=0
Eqn. -
o The roots of +he

+r10n Jell
terisHe €q9e
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| ' haracterishc _
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dishac#t real rrootS,
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1 d 2y =0
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- Find Y(“'-)

Selution |
gh“" rY+ 3r + 2=0
=12-

- (r‘—H)(r-l-z.) =

Roo‘l‘.‘ l"':-’ and r="'2,
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" Case 2 Characterishic
Equation has a real,
repeated roof .

,
€3 dy+4 Y + 4y =0
dt* dt

Find Y.
Seluhion ?

Char

. -E_F" ré+ L4r -+ 4 =
T (r+2)(r+2) = O

Repected root: @

Formula for Y(-E)

yle) = (¢ "‘C}@) ettt

Factor of 't



EquaﬁOA hos Complex
Reot s,

C‘\&f‘. 2
£ arty br+C=0
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Crc-l- Co mpl.ex r‘ooﬂ' when:
bz - 4 ac < O’.

'T'ke r‘oo‘l'S are 3""" ")’ |




The formula for Y(f) £
ot

Y (¢) = C, e .cos (pt) 'l'CzC“t-Sc‘n(p{
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SE-,::" X r*+4+ 2r + 2 =0
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b2~ 4ac = 4-4(1)2) ==4<o
Se we'll have Cemp'ex reats,

X = ;-b/Zq ' /5 J‘Icc-b"é
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Formula ffor y(t):

y¢) = G, e

-I-t

Ccos(1-8) + G -sin (1-9)



