Kapitee |4

@\Egs’rsw\ __\_as;lgcchan.scormev\ mha, decu*m‘tfonen_\

L0y =eecy )

o
-st . -(8+2)E
iC-_.Ses.eze‘emihje ke
~g0

Y)C)k 8:( \J‘\kt?n&k a{[ o QUH%{ o € \I()\(JK
ckilnaden pa o) och B) & och uf

R 2 o, .
\?\@a\&ia'@ﬁ aJ & e \ﬂ Sver b ea fooNso g )



¢) -C({-.)= ety ~olt -

- l
ot ;¢
AR =Se (ew—ec«:—l))d&" Ses dbs
-4 &

74.2_ E}eu '\.sc;. skc_\(\ings fes_;iﬂj

30y = S ety de = Y_"""‘"E }:

d)( = ovdb
Y]
(S

C\ro.nsaﬂ no.  bybec

-~ ui delac Po 1o (se

?lx

|
%—;= ARSI

P(ol‘a & WK .{ = SO
t%.iﬂ




o

\FC5>_?IJ s laP-Erems., £xll Q

‘[Secs*é‘m lo.p. Erat\ib\i-'

35 E'Qd‘.‘)}*i‘—v F - 54_&
e it
bye

(42l |

G ) b F st [5“}

CDQQ': S>t|————b éS's FC&) [5‘5 $+(Z.}

(o) |

2

D Ty =y s Feds

S\

Z“ ;




14 Y4 E_‘m‘ap\ace{ro\nsgmmerq Mg T&a\aJLB

Q) cost oK S \sﬁf\ } T >

X

} <40

b) cos(ow-1) i—_,[f\
5+
+ e s

e) cosle-1)® (& -\)x_—-v(éf T \\ T yo

|‘_:f-- " _\ N s &, l \’ R
4% dw 0 8-

e) d: - ?.)e (£ -2) \_EZ..\? [e-.zs' -é:,-_ B

c | \
‘é@L{:) e i -E-) = —éi:
7

%Q) % | ( S 4‘,
»&V ds XS ,
" G &<

B R ERRR

XN e

Q‘\g‘.“‘,"
.S 7



=) &
§) tet-2) \é Lo (-t)dt=

L)

=) ed 2 ot
-;ji’e'l:dl:-[é’t-&-k‘gfc dt =
t 2
)




il

(
J&iteee'

Bestem vacdet o 'm(:esco.(e.h
F(e)d(—.
P

Delinitisnen ay laplac e
= o
k¥ (Q(&e&)):jé’ - wde

(@

Q (¢) 9(’:)\—1—» Fes) =

owa NIl sekber 8=0 Q&f Vi

USC 3sdkto. wte gm\ (

|
AL = [
S Q(ts XO +0:84 2 L -




Cley=sin & (00 o(L ~25)

n

L(Q): Séab e\b_éilc ) |
: ( 2.4 >dt"'£;_‘
g _ “lws

~ls-i) €
e

-(b-ﬁ)l::
e

~(6~1)

(51 )

2.51

-
-




40) [Finn € om Fgey=.50=!

-t
-—>[' uﬁ'—vewJ

lnvers faplace Ly

fe)- 52 Resc™3)  t> 0

6 tea

C’E-ig I ar £r'.ppe_lpo(e,n S =

()= (5"03 ) Qels) = &t

= %i"’(s ‘G )"' C;(O)l)( ?.




A &
) &'+ e’

-0t (

s

y Recs) o

Fol (agr 5) i
I 8= O

Adeciveto ¢
\(\Os(\

Ces (Fear: ffﬁ i
- (os -H) e’ gé)
: =

S=¢
(5-1)!
=0

oot ety
ot Liqye
T

~ (¢~ 12
O
£2 & gl *?-"')e
(k)=

g ?
o = & ()Fn



A2 ) [Finn 528 om Fes): 2809+ |

2 ‘
' 3') TN lh&r PO\ ( 4=~

e ok, —3&.

%:-5 ( &+3 )

Rete)s o= {S ey = 2% %)

9 | Bgate s deer
sy (s 5) (s+3) sy Csaes)3

\i hat samwo. ?c\ som | o~) Gas{ -\-ﬁppt()
~ 2 agf decivexing

Rcs (F (s csc-.)_(e- és T) s\+i‘)\

6==3

-6 At -TEAT)

Q(t)- e l£ e+()e(+s $

[ etpo=>



e 9ve > [fr = ¥eetde




4.13) [Bestin inecsa. laplacebrondiotmen il |

g
a) \F¢e) = —g;—\“ 2"—("5>< 1 \
e de{'!.

Vl har én pa\ T &=-\ men ski

‘51—54-\

5-\-\5

-5 s &

L

S
S —A" g(*‘-) >[ £ ' §h 8+ e_ied’c) l)

[t"*“(@uﬁ_\\ QCLC FNaN'2 %Y ?\€C53< - |
f)QB \J‘\ t “t{&f f‘)ya '(\f’_\cjl{;: Wo {D(Qn hqua,'ﬂ.

3
b) s+  Recsy» -1 1-1‘——:7\5' & cf+e o)
%
Sommes som voa) Qs-é

Wi Eitbo Pa poertio.
\’\Q\\J O 1?: v P.



IH.13

Y
S 1 ¢ Retye €
C F =
) (=) XYy )
Polec: 8=1 och s=2 o
—_— ~ — 49.\3 A
2 N
=> Fced= ———-. . &.. X
- AKX
(e~ 1)(s~2) *\\\\j\* I~
£ R \ S :/\'. %
=S+ - IR X5
-2 - & S
e et A
-
4
s !—éi—-v &
;&-l
3 =234
- E
5. L L lew-0)-¢
s-2
=
‘ k- oS- e_’;@('h)

5—\ . .
j_‘:r 2t (o) -1y - € OCED
o> |Fes) F—=p & #3846 L5727 0




4. 14 [F'.'“_“ d‘_ki‘,‘__‘s_'_“_\“_ inyel so. laplac:ehru_.sgor_mqf@ﬂ

Ui hae paler 1 + 4

NS \
- | L \
SE416 v [q st (‘ft) é.U: J

=\ I

D g kostidecs|

Fle 020020 = e

\

¢) V.

S+ys+B (sq-'L)t-t ot

o

-—\——'— \—LL——-V —'i &10 (7.(:) e (&) (E-e,get ®6)

I Y g?s;n@emmx
(s--2) 42" (=" |




c) S s 2k )
e "'4&*‘3 ($+2) —_...5 1( N2 &) & (L)

-\
d 2t .

=_£Z(: (6m@t) e(-e)) -‘i N Cs:'n'll:- ece))|=

b %, Bt Tk 1/ ott szeem-zﬁi s?n,fé\*é)///’/)(ﬂ)"
=e entt.ol)+ e (<o 7 . ‘

{éu (e. 102t + c.os?.&:> eck) )




b

lq.\ﬂ LF‘mn .kaosa| a0

e+ S

8) 6'.‘5 = — ) Po\:f‘:s: -1, §=2
-$-2 (s+\)(s-2) A .
‘;\\\
K
=>le(s)> 2 F" \\
~5— —H——y>
>
LA
SATS .|\ AN

" e&ey}

st
Q %fls (e : FCS)) Kes (6_ FCS)) Y}
(¢)=
A t o
ot ) c‘*-(s.-& 3) o
\E?f(ﬂ ' FC’.)) _'25— l \; {3 <g ’LC )GCtBJ
3%~ _, ) _
) Qs +H - Ja+H __ s R
Sradie 6(&2)(5“) =7 ke (>0
st
ot _ e (35""5) |
QG)-‘- &is(e Fes))® = bs*_?_/s :—z(s Ue . e
ot Ha



lf’-i.lS’S

{l N
3 & (
d) F(_s): e -_-._—-—————;——-' } JP
5+5 49545 (-b-n)((ﬁ‘?_)-l I)

X '1 !
TN —
=1 4 e |
DI Re($H > -\ * o ‘-‘
SAts 1M1 |
B_e? (ethds)> + Ef—;l Leski:gs)) 4 Ee;'s (e“— F(.s)B | 4 S0
WCU-_) =
O teo
\j”\ \J\ll aavands resic{\/reat’.’ Q\/r&.
Kes C.LQ . Q.(c&b
=00 ey mamane
%_(?-) iz("q
\_

-3)5;(&) (—-e_ +€ (z_c_oat-%-ismt))etg

(Reegel MBS, ad):

-1/
Fsd)= SR ) e

\
=% (s42) |

—————————

" (st A |

« &
7




‘l'—l.\é{]

DC gonk(:?onerncx ' 14,15 som  har en

}3&5€3~V\bc~d ivers  aplace har Eve Po\ef
med olike. realdelac.

De,\-, Nac o)  odh b) och Cl)
0|

22 u(e(e) -%e e@:\

D)z (54 oo |




417 R

FCs).-.
S42 842

Fonletionen &¢ IwTE cokianell, J°5 bS(\‘)ar
C‘\s(gaf med sttt £7' denr rotioneln fonkticnen

\ l
F428v 2 (axT a4 [

-| Cséb
‘ F:L P SN(t) O LE)
st \v
ot N = T
“_ |—i Pegsiﬁbe(t)
(==1)%1*
s l t'-l @,b) ﬁ_ (ﬁ*l\

S e it e

. S




ll"l |9 \ ljggjatk?&(P& enklagte ai('.é) Qa('l;n:ﬂstﬂﬁ\

6~ oxon.. ko (n ‘Cakkcrer)

ln\re.rs Iap\ace. o -l._- ( (n-1

_‘u—

5"\ C6 0)“ b4 .( _n‘

s (5) h' o \
>i< ) N ARE-YIOX (n\)

A |

(n=1) e e




N\

14,21 | \_@ce’cam dewn besc. |Gan. Lil\ dimekvaﬁ“e“\

0= 0= &)
\)as satlec U= 140) ach i-{-ro.nsg\ef%wa-f:_

l l
-1 &t

Eftersam | €) 8¢ reellt sa kon ui

inte awvdnda - \res/e‘l:(‘)é, Vi amander istalleé
fesid\/kalk‘yf.

Vi hac poler | gzt ' |

=>Iee(s)l< 1 ’ ’

& | &
?%_ Keb( \ RFANG € Ero
UA) = o _ 75 |3=]
Z, Qe e 1 Les <t % =
[ZOR C > é@
= s [ I:,C()




Fian en lﬁgnhdg EX|
s

Q&fswwwww‘

Laplace !

~¢0+U= ¢

2 Ves (e

U= Ee(s)\,.o ‘)

0 Resfe _:1)

KRetoyee

ot
¢ s

i’

e

..23_.

08 com




J/L{_?_-} Fism 2 (é‘s(\frg EHl e kyakiognen

29" 20 ooty

SO Qars\ﬁwm@r Ada £ <o

r-’.)

= SN A2EY w e Y o sa

[ \

= o e
= \( \.)(0 +28 1"?""*') /<~="’H>(:~’ o

M\'\a P&ft?alb(&‘(.ﬁup?c{clV‘);\f\S Cg\.f \J;

\ \ \

S S SR - S

B Ay | &+ |

S
T % LF De hic tecmerna kan ul

enkelt Invecsloplaca.

Denna ar evarare.




14.21{]

Lf“*' o= CS'
i 3
(5 -}H)U:S :—%U: 6"'-\-1-]

[Re@le1 (se Qigore

(>0 s4a y X>o0
U(X)n
=
B 6
= es ( QS_S.
Pelsyeq SteY nee
e
ZZ?::?(-L—';,.) X0
=7 Ul = ]
. ¢
. Res _C..J..) , X Lo
55 <14 | g

e —— ————

[Qékn& \"E_eﬁ

e ————————————

s _ -\ .
>{UCXB"’ "'"":lfl . 6|“KX



66 \ s ~ 8§14
U el €y

&4 | 5(5 1) sl 5

nvers laplece:

[U&cg(!; ~51) - &\ (L= 5) O Loy © (£) + o8 (8 @(_{3\

-SS

-\
\] = - AN + ;%Em }-L’--—V]Zim (] o)+ Cosle-5)e (& 5‘5-]

&t | &t ]

e e e e e A A\ S 7 e A s e o
. B




- .
[1”2»7" E)es{a;{m de [E)Qa(\fﬂy»( O, \ £ ;jjx/_c:_,( o = )

O'lan =8 - 5) {

u'- U= @w)
R
A . Ay
SO0 RE{)\{;\I.IV\'{\C’( '((f)( '&40‘

\=$ ,0=L 0
l

i lapl [\\
DP w0 (»"{ {onsN of wMe{ay ()H{ &

~-316 - $1S

s 0+\V=5¢€ Vs +\:

)
0

l |
(:‘y\)“‘ U = “ T >0 U (-1 \}'5*'3

CVE\\.W\GY s (\g(‘l .

Deb erm an{en A le\=

~ | 5




{/ Ll 7&) 5\/ ste mel é ‘h;ﬂ i V‘/’\\.>L)‘5;,',Va-(,-( ;

oy 3y —— 2t
W= e RICHE ‘,P[ “’lh_é O

85 5&, Poye. ¢ )

})B E;‘(\ l ;3( = Fclen 7/ Q (OC< 3\ \ﬂ NV (\( { \ -

r<

e o Mv((\zj\@w-‘@(m(\a ) AT -

—0»

= C[ Te - > o j =] Q ;o D
& | - ;ﬂ____ -

¢) Gate P Hegy= L hesy- [] ]

) j (O} AE - S\ B T @f‘g’“f”i””d

~cA

otk |

‘V) \/ Sw w--smmZ&:\ Y=5(5?“2f)=\m<6(é’-“-5)=

lmo-}@.) ) lm(%é“‘):...:%an(-ﬁ_-%)) \




8) W(E = sinevy ey — W(s)= T?—q*
5+

Vs = H(sd wisd =

_ o\ g " |
) g =0 = gt 4
S+2 g+ Y 4 T ot St vy

B -2t
YU:)= i V¢55="lq (-cos (e) e )+ gin (2ol e su-_) =




'120)]

{
v+{?)y "*‘2\/ W"‘*Q(U

é)[gew BN c)\Je(Qo ( m unk( ?0 men‘\

YLy, Wedw

=> 6 \(—l* Q._J ~+2 Kr’ S\J\-J "['g\r\)

Vi _[e+®
H (59) - T s 0

TS S+23+ 5

b) @g\é{m Tmpowsbxlar@&@

h(t) ’*‘i(H@

His) = — =
*3 &2 é(s +3a+?)
M=t Ny I
o A A b \
4 2
- ] ’ " § | +§ ‘
T o0 T ore el TiTzae N7 S
A S T
2= e e — o e 3 __| i. \ £
sl T e Y s v [etie +%>@@s>




— _— e

() H?)é”kam Q\f@\d\&@\[ (I\

A

400y N O (QrS‘Z( 4sC "'ZT\g)@C'c)e(é -TdT =

— X

—

O :Ni—— -

ot
. & 5 R
-He +e +3 AT = '%IL(é?“%é? f%"(I’J:

(@]

"lz <L‘£_ - L 'ézl{#%ﬁ -+ -?l: = C))

/
4

& \m
[ ‘\Qr&nrl

b\ o b ~-2t
s\m:zT‘ <6i—: ~7 +BE - ¢ > e (1)




z !Ze..s(ﬂsts> Ches

Re s) q
hU:)'-‘ ()¢ G~ 54 L
O £t ao
— ot
[ T ,
s%:i%<46‘)=26"’h(‘=55'ﬂ(ﬁ) e(t)

) &'_') S+al0”f:



et i et

L 3 |
“’““ VL) ac d@('umbcm
V(o) = |

B\ Bestam Loy ocn 3 oy “)'_\

Lo <9‘/\> % (e \/) -
L_lo)- s A (oy)-6 o) _e%Y (o) =

D) Bedim £ (01-0y-2, )
L (oo (oy)-DL(e =
LN sy - Eya)-2 (sl (o) - $y(eY) -
5oy - R en e B-1) -3 -

{89229 -2 1




C-) /\ﬂ(,ca\ﬂﬁ at ¢
N 7
yhz\/\""' ?_—_-)\/; el ) t >@O
D5 &¢

Lo 1 q ) #
(\/ ZY"QV>@C"3>** Hocey Ccff Sl ¢

Finn: en ekvalior (\1'

& (SR 2)o)= V(& ps- ) - 043
LMoY= 4L

‘ NsdLL mo\% QA b(’s\/\/\ﬂﬁﬂ&@ U o. (c‘/ac%ﬂ

]éf'}:;f;( ekyal jonen.




14, | {Lc"x syetemet med laplace

\
¥ — Gr+y =0
\/l-—« X e \/ = (D

X = li(x@ , Q=L _¢ved

A (3 SRR S YU (YOS VRt

(=> | )

oy - L TG
& ((omers feael

A: 5§-3 +\\; (f;w'26>(ii’"" (54-\

- &~ |

S | e 8-t
><: Z&' l \ 4—1 (6»9)(» |>\ [ Cew?,)(c-—l)r\ |

=3 \ 4 - '3.) + - She Q‘M..
L 5 o
= Cﬁ, \)(# \) A (5-2) (e DA |

» .

, LS50 X (0= |y =

—= 4 K?- LR




".

2_
l [Ll L(Q)s 5\/5(;@ AT AN 1'3

42y 1y'= 0
%COB X (0 = \/(o> %)

lf

>< L&) ) Li)~ G Z_©Y)
X et - wo5+2><+58) V(o) = O

FU0 a0y~ 0D DA S IOREe

Lo X ()95

gextzx’\"é(\)"l i (sq+2>><+6(ﬁ:>r
A =

O 124 -eX =95
(59”-%’?32-]-(51
=5 6 Q. L |
| \ 5 ) “\" ‘:" B g
X= A5 éqfi'L\ (/S%Z%{B Z@QWM & L




Pact
X=%

\(1\ bf()l\uﬂ{-ﬁa’((’(ﬁws\S - _ - - ©
\ . A T '
(7~ =) ——>|5

= (’) b l“

Y= Lt 8 £
= 5 4| 6? e [—




o 511 -2 -~ --m.'_. e ‘ =
AT 44 (se)(sazpe | ~ 1 S

| S+ D a
(6’{‘?5&"{:*{ — | S+ |

LA =1 COS& ~+ b?ﬂt 2“:’?”% ~X
6 6(&3 = i Kf\ - L -—-sTﬂt COf)t *’SJINIA".‘,,




\\LEDS el-wal:.‘\m\eﬁ ‘

+
\/G:) +SY(’L‘)d'L’= E , E0
k ) at
3
& eyéneg\/@u dt = t
0
= e,.\/+e-(e)xy)= e b
‘ \
o = - = [ = —
laP\ace'. Y L< ky) Ls) st
Ly 1
(=2 L{* < L{" 69.
L I S R
> = sq_ “_g\— - 5@._‘5 - -5(5*‘) < o4




1"'5)" iFlm\ en Cun’:t?on C Som uprVuet‘ ‘

%

S\Qu‘\/)s‘?(\/\d\/ﬂg'?f , XSO
(&)
®
e=> © Q*Q=e>?-a

5‘@0(‘%6!‘?&%-' L

laplacetfoh ‘
3= p-ds (—ds <‘A-'> (s_:\—)))z s-1)4

exs-e"=><'7<""€x9

2.
@Q*,Q 4i‘_v FF-’—‘F

fe

(s- \\

\l’?xe’(@ .._é_._v

= QC*>=JE-><- e’ @ 0d \




“"156 ]wLé‘Js ekvationen |

3
y*a:)+\§£(ﬁ-‘c)vg@d@;fﬁu) , tro

v | "*'Z'&
d3c V(h=0 och L(t)=€

6y‘+9@*y=eq

e>el{ - y(Ne FP=F

|

\

|

= - _ L2 | |
S k‘)(s-ﬂ:) - F Jp_i<€ = e ‘[
[

! S & -t
> Y= o Caesl | e —vt. e on)-

=(iéL , £ 50




