]\)ov 25

T C :
°La$ lass |_ecture 32

o)_a?lace, __J;ns-ﬁwm (LT)

60

’DE—L.L_MIO": L%*W} = Fes) - S e-ST-Fcﬂ dt

o

Exstoce of LT
Tkwrmir l:ﬁ (n '+ 1.5 P{ec'eo.ég Cont’S on [o,b] "FG-/
any PoS;:h\'/L b .
@) | <2 ke tyM

for some ol veal
K,M >0

R of

exFomt'a,Q order

Thon L 32T =) exets whow S> ol .

LT of bowe funchowms :

OL{\} = —!S— S>v°
l at - __|__ SSa
{e } S-oa
S
L Con(at) = 570
L] - == o
L {%me] - B $50




Uiulg LT tolve  on  wchal  valuwe ?bblm,

Suﬂ)ok we waut T Solve
ay’+ by's cg = F) (¥
Wt BC) and Ylo) Hven .

we weed :
—> LT of devatve, of %:

Pssume 3 Sahsfe, C-onolu.:h‘om o‘F He Theorveme 1 :

Ood e 1o Fad  LiyT ad Liy"] .

LSyY ® st \ ot | oo
- .t - - 1 _
e yw = ye \ +s§ . s‘r% Jt
(+] ‘2 o .
/j e-ﬂ Y y'de =duw| % SWCQm'i'kd'
st &»——s‘»&e _o
\ ~-Se dt= du Y =V b o

==Y() + S L{‘é}

b= S Vo) - o)
s L 3y'7 - 90
= S(S,Ls(\é}—\a(o)> - ‘é,(o)

= L iyl - sy - 4Co)
==>\J-$Lé'} = 5" Y = S Y (o) -4 o) )

= | Ly]

L397) = L96) S

~

h e—&\
iRl I




lw. 3%.,'@ :

(n) n-| e p
GL%.% ‘K :gn \/(S)—S \a(o) > 1‘3(0)_...‘

(n-2)
- S ‘3 (o) o -a(“"‘)(o)

BPF“& LT t beth %udss of Cﬂua'h‘ou (*) :
( o by’ T+ b liyleediy] :.le.;&,}
— % |
OL‘SZ Y(S) - QS Yle) - aYle) + bs \/(Q) —bé(oj)—l-/cm;‘
= Fes)

\((S) <as""+ bs +C> = asyl) + agfo)—'—\o‘a(o) + F(S)

Yeey (as+b) Ylo) + a4Ce) + Fes)

—

as? i Y
(1) inchall  condchions owe already  wmclude d -
(2) aloebrac equaton , no lowstr O d ffesenhal eqt .

(3) wen-howmo fuouw Te"’”‘ \‘g \QA’ea(«l»a mcluded > Wo weed o
‘OOYV‘% abeut— %P

Q) wWerks for Indhor ordes ODES .
3



e dfPeutty witc LT & on ODE & thal we meed
o - fiud  a fuchon Yee)  whoxe LT s Yoy |

= We. weed to use wverse olf °L.'T .

One Can  Susw that The wappmedy

:e(t) b > L{'\‘E&)E

;S one —to_one (QU_ o set o'F anwP»ﬁa""e ’ﬁmc‘hom)

S50 we Caw  wverT Hue map

=|
-\
LiBT < Yoy ——— &7 { Yo
= oL-' 3."\» 51‘3(4:)]’%
= 8)
Exomple Solve 1IVP
3¢ +Y = Swm (2) wWoang LT .

Yle)= 2 ‘a’(o) = |

J»St‘t“} +d {3y = L3ismew?l

2, l
Z 7 —  sTt+y




(s*+1) Ysoy= 2541 4 2

¢* +4
ks 2.
\/(33 = __i.\‘_\__ &
s*+ | (s*+1)(s™+ 4)
23-‘-\ _ 2 S N \

° = -
s%+) o S+ | -\
‘(eL_\ | A

= 2 G 4 St

° z - As+B Cs +D
- 2
— (ST )(S%y) 5= %1 40
A53+ Q-AS+5S=+ 4B +CS3+D$2+CS+D
(Sz—!-’) <Sz+q)
A+C :O \
B+D=0 \y A=0°= C
| _ 2 _ 2
L}-ﬁ -\-C:O / B Za 5 D_ /3
B =2
484D ‘ .
w3 $*+ 4
\ ._2.'_ 2
E oy 3 L T
% 4\ s%4+



£~ z—g'm't ——l—' g‘-“"(2!:)
3 >

Collect a\\ Tevmn

—- %(":): 2Con(+) + -53 S (&) - ’é‘ S (2t) v

Guven fit) :

at
J., { A 'f(t) g -F(Jc) dt

-(s-a)t
S feoy dv

- F(>-e)

/ y, ‘ (8~2%" 4 |
F{$-2) Fe)= 2
Ex GL‘\% s—\ 'Y
(s+2)"+ 9
_ S+2 -3 s+ 2 - 3
(42749  (s+2)+q 42
~TE -2t
= e G,y(3t) - ¢ Swm(3t)
) \
6 - :




=%

Ee

., / N
—  Solve ‘3/.|. L{-\a’-,- 5‘3 = e
Yeo) = | , ‘é/(o)':z
L4
Yisy- _ 3*° N
$*+ 45 +5 (5-1)(s*+45+5)
/ ) |
Cowplete Hhe square FM*L“'Q Frachon
A Bs 4 C
> — %
S+ 4s 4t | s |

s* 4 45+ 5
=(s+2) 4 |

. +
Sation L 43"Y e L5wY v LiaY - & 1T

Z ( l
\ , _ )
™ Yeoy - 590 - ye) + 45 Yes) ™ 4 469 +5 o) —r

5> (s*rys+5) T = S +46 4 sl|

b
= WS): ¥S+ " |
S 4 6 A o
= + — Bs +
(542)%+1 v S*+ 45 +5

e Fud A aud B :
As™. 4hs + BA+BSLCs - Bs-C - 1

"*‘l—/ S .
> A+B=0 , yp+C_B =0 > BP= - B= L, C=-%
5A -C =1



/\ o

! S )
= | SN A
(5 -1 )(5" 45+5) il Gt easie, F mulhply
< ~> e | mu
S ¥ dade by 10
-
N +
@ J\-a {lo S } = _'!T). e
-] - ,
o Py i_\_ S + 5 ? _ oL i ~’>+z7~ 2 i }
10 (s+2_)"+| J lo (s+2) "+ | (S +2) +]
-2t -2t
= —)— 3 é g‘"ﬂt
10 € Gont + /|o
- _
R b B ey
(s+2)% 4 | (s+2) "+ (s+2) %)
~2t o
= e Gt + 4 € S B
Collect
= -\ + -2t 37 2t
o4 \ \
b Sty L 3\((-5)]' ::B('t):-' —'TD. € + _I% e Q"t +—IE~ € > 2t

Que/;-héul What F e gven inhol Coudihon 1s Vol at t=0 4

Y(t,) and Yit.) 2



Factice : (1) Splve
(4)

S

Y(o) = %7(03 = &3,/

(=) Fwd 4o wmverte LT o:F :

(&) Fesye 22+ =
Sz+ 2¢+5
s 28 -3
b (s) =
() | .
LS4 12
(C)Fa):%S + 4o+
S(s’+4 )
(d) F($3= I=28



