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The LaPlace Transform is a method to change a dif-
ferential equation to a linear equation.

Example: Solve ¢ +3y'+4y =0, y(0) =5, y'{0) = 6

1.) Take the LaPlace Transform of both sides of the
equation:

L(y"+ 3y +4y) = L(0)

2.} Use the fact that the LaPlace Transform is linear:
L") +3L(y") +4L(y) =0

3.) Use thm to change this equation into an algebraic
equation:

s*L(y) — sy(0) — '(0) + 3[sL(y) — y(0)] + 4L(y) = 0
3.5) Substitute in the initial values:

s2L(y) — 55 — 6+ 3[sL(y) — 5] +4L(y) = 0

55421

Find the inverse LaPlace transform of P e

Look at the denominator first to determine if it is of
the form s? + a2 or (s —a)"*! or (s — a)? + b OR if
you should factor and use partial fractions

s24+35+4: b2 —4ac=32—4(1)(4) =916 <0
Hence s2+3s+4 does not factor over thereals. Hence
to avoid complex numbers, we won'’t factor it.

2_ 2

524+ 3s+4 is not an s2—a? or an s2+-a% or an (8 —a)?,
s0 it must be an (s ~ a)? + b2

Hence we will complete the square:

2+3s+_ —_ +4={(s+_ )2 —_ +4

Se+21 _ _ Bst21

Hence ;#1357 = (s+3)°+1%

4.) Solve the algebraic equation for £(y)
s2L(y) —5s—6+3sL(y) —15+4L{y) =0
[s2 + 35+ 4]L(y) =55+ 21

__ _Bs421
Lly) = 72

Some algebra limplies Liy) = E%

5.) Solve for y by taking the inverse LaPlace trans-
form of both sides (use a table):

L7HL(y)) = L4 (8552)
y =L FHE)

Must now consider the numerator. We need it to
look like s —a = s+ 3 or b = ﬂinorderto use

E"l((—ha_f:;‘_}_b,) = e®cosbt
a.nd/or E_l(m?gm) = e ginbt

55+21=5(s+3) - 2+21=5(s+3) - &
=5(s+3) ~ (/AT =56+ D - 1/}
Hence ;#5424 = _s_ﬁ’_5(-":5?;)[il\/§

= sl - Hlfe]
Thus £ (;8882) =L iy - Blarfars )|

s+8 . sz
=5£'—1(m1::.\"§¥) - %‘C 1((s+\z/):+4}

_3 _3: .
= 5e ztcosﬁt—z—‘;—e 2tging /It

Hence y(t} = 56_%t608\/:2-t — %e‘gtsin It
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6.2 Solutiop‘ of Im'tud Vqlue_Probgentg 321
TABLE 6.2.1 Elementary Laplace Transforms _
£y = LNF@) | FG) = LIfO) Notes
L1 -} $>0 Sec. 6.1; Ex, 4
2. s—i;, s>a Sec.6.1;Ex, 5
3. 1", R = positive integer ::1 s §>0 Sec. 6.1; Prob. 31
4 #,  ps-i e+l (0 Sec, 6.1; Prob, 31
P
a
5. si .1; Ex,
sina? Part s>0 Sec. 6.1;Ex. 7
5
6. cosat Fra £=>0 Sec. 6.1;Prob. 6
7. sinhat a . 5> |a] Sec.6,1;Prab. 8
52 —a?
¥
8. coshat g s> |aj Sec.6.1; Prob. 7
9. e'sinbt ——-b—— 5>a Sec. 6.1; Prob, 13
’ G —al+ ' ! )
of S Al .
10. &% cos b1 G-I F>a Sec. 6.1; Prob, 14
1
1. fe%, n=positveinteger e _"‘;)m. s>a Sec. 6.1; Prob. 18
e—ﬂ
12, uAit) - s>0 Sec. 6.3
18, w(f(t—o) e=F(s) Sec. 63
14. &4 Fis—-¢) Sec. 63

15.

18.

19,

flet)

: fn ‘fe—vgwar &

FnGE

Sec. 63; Prob. 25

Sec. 66 >

o
{~=*f ()

s"ﬂ-?

SF(s) — L (0) — - = A-1(0)

F® )

Sec. 62; Car, 6.2.2

Sec. 6.2; Prob. 29
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