Sketch of Lecture 45 Tue, 04/22/2014

Review. Laplace transform, table from last class &
Example 168.  L(ed'f(t)) = / e teat f(1)dlt = / e~ (=)t F(1)dt = F (5 — a) o
0 0

Example 169. We also add the following to our table of Laplace transforms.

0) :/OOO e—sttf(t)dtzfooo Lot gy = —% T sttt = —FY(s)

In particular,

d1_1
L) = Lt-D=-g5=%
d 1 2
L) = 49~ %
!
L(t") = _S:}H

&

Theorem 170. (Uniqueness of Laplace transforms) If £( f1(t))=L(f2(t)), then fi(t)= fo.

At least for all ¢, for which fi(t) and fo(t) are continuous. (Note that redefining f(¢) at a single point, will not
change its Laplace transform.)

Hence, we can recover f(t) from F(s). We write L71(F(s)) = f(t).

3‘;;4, what is f(t)?

7
2+22_2 s +22

Example 172. If F(s)=

Example 171. If F(s)=

Solution. F(s)=

Hence, f(t) =3cos(2t) — = sm (2¢). &

(S_—l3)2, What 1S f(t)?

Solution. £ 25z )=e¥L7}(%)=te. O

Example 173. Solve the IVP z” —3z'+ 2z =¢7*, 2(0) =0, z'(0) = 1.

Solution. (old style) The characteristic polynomial is s2 — 3s 4+ 2 = (s — 1)(5 — 2). Since there 1s no

duplication, there is a particular solution x,=ae —t To determlne a, we compute wp — Swp + 2acp =6ae” t: et
and conclude a= E The general solutlon thus is a:(t) =—e t4ciet + 0262t Solvmg z(0)== —|— c1+co= £ 0 and
z'(0)=—= + c1+2c2=1, we find co== and c1=—= Hence z(t) = e_t e + 4€2t

Solutlon. (Laplace style)

L(z"(t)) = 3L(x'(t)) +2L(2(t)) = L(e™)
52X (s) — sx(0) — 2'(0) — 3(s X (s) —z(0)) + 2X (5) = s—}l—l
1 s+2
(s2—=35+2)X(s) = o e
B s+2
X = o626+
To find «(t), we use partial fractions to write X (s) = fl + 5182 + S+ - We find the coefficients as
A 5+2 _ 3 4 s+2 _4 o s+2 1
(s—2)(s+1)|,_1 2’ (s—=1)(s+1)|,9 3’ (s—1)(s—2)|4_qy 6
Finally, () :L',_l(s i‘ Tt 3?2 + s_(il ) :Aet—i—BeZt—i—Ce_t:%e_t —%et—i—%e%, as above. &
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