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Taula de L-transformades

Definicié
), t>0 F(s) = [Fe st f(t)dt
Propietats
Ji(t) + fol?) F1(s) + Fy(s)
A () AF(s)
flat), a>0 (1/a)F(s/a)
e (1) F(s + a)
fit—a)U(t—a), a>0 e~ F(s)
DV f (1) $VI(s) = M1 (0) = V2 f1(0) — ... — DN11(0)
2 £(2) (—)¥DVF(s)
Jf(r)dr F(s)/s
F(@)/t ;7 F(o)do
N@) * f2(t) = 5 i(r) o = T)dr | Fi(s)Fa(s)
FA+T) = f(t) F(s) =1/(1 —e™") [ e/ (1)

limo+ f(t) = limy oo 8F(8); limyoo f(t) = limg+ sF(s)

Exemples

5(¢) 1

5t —a) e @

1 1/s

et 1/(s —a)
N N1/sV+1

te a4+ 1)/s%+!
sin bt b/(s* 4 b?)
cos bt s/(s% + b%)
sinh bt b/(s* — b?)
cosh bt s/(s* —b?)
(sin bt — bt cos bt)/(26%) 1/(s? + b%)?
(bt cosh bt — sinh bt)/(2b°) 1/(s* — b?)?
(sinbt)/t arctan(b/s)
Int

(I(1) —1ns)/s




b EXQDmplés Mo Dactamcie. do o Lvams Covinoda - No PeY a rte {Umc@) ((é)
Ulewmd.o\ ?Qv Lt>0 o ?Gdeﬂm (o\ch\m, %\ EFUC)} Rov UQ/W:YlQ MQ
2\6Te & i g\{‘/{;l‘ﬂ mi (gxte ]K’ 4§ Cap Va\QoY‘ e S ef Q Lo Yao

1 + s
2s fj(ulc Vos !m{zcbwﬁé x%fV0f6 go-‘;v dt £ get_z_;-cea({ Som S‘Qfm?rg

o

AE@M}%E, ‘0_\ /\Q- -?m‘ L=0o 1 \a % Qoo L 5 4 ao.

s, G?st‘r.; mq“‘uy\aQ v Selo Quim&) Comdicoms ch@w %C\Vam{h .qug 3 ‘i[{”@)l@) 2

"DQC Dom Ao (o + oo ) -—7\12 ; '
o dive (g | Z e -
4 L e Bl et e Tl Gydinve B bvats

A 25Crivvem £ e T (o,+) ) Siopev kot ~m’(®rv«:i Lajbl C (o, +w) o ’(e

rs

Gue (\: ) (bm)\’i(v\\l& on EOHE1 b(cq?fa, CO{W_\ o mﬂalki im v Mom‘é.rg {gmcf C(g

ok @m\ Tomim  dis comtimeitets ﬂ.%a@lés 6 clg Saxbt (o aﬁmﬂ‘»‘h'gueslo),
= QgE" Doqu;clo\ € {0, 4+ o) — R l--(j\ffszn}; Ohv g Ef? Y Cé’io,»d'yg Q;POMWQJ

| £ =L | .

(M) Si ashers T 7o e gue (L] M e , YezT
*’Dﬂeff: Domaa{& r'* (o, +0 — (R , divemwm gue £ @’\ ‘“"{'J""é”‘a{)g ?’l‘ de Zevo S,

£ > fe
S (-\(;E.) dk ’@)‘E(;\ L% GLQ«?%m‘C(CK E\_QV‘ gla)ugp g)OL?D'fSQV (cé\fﬂ i(ﬁ(—g% Q pm,)?w??i& 3. {"7



—Teo\!‘%w\m C CON\C{LC;,UMS MELESSA Y i e ex’ts{‘ ,ma g[{'({ﬂc’s) )
g 6&}* g e C \ ((D,’{'O‘))) dlbval\fe, ﬁ.(‘:om%Qq_,Q (d)M\ £ gm‘tq%\"c.ée [hﬂap ((Q%on
A\@\hwm Fer= QLFwlsy defivdas almenys, FS>a. A minr:

» Feonr e C ((So;*‘&ﬂ U‘“’ Liam Fs)y=0 . 'ol’g L' axtvemn imEo_vi‘cv Se de |himterval
S—)-l-ob de iiielﬂ’hcl_{ CLQ F—[q] _Q;, \‘QBSC\SSAAACO(MVQVQQ”,(M>

i ?Y‘O ?i&TQ)fS le la T\rqmg Fav’\’\naglo. c(ﬂ La@icﬁa

(T) Limeolotat -
@ \{_ag&n-}g%ﬁu] = o ALt L] «t—fs S Lge].

— EXemple = ASen ﬁ[e“:l A per Celelar &Fgmkcu)];

<-b _
Fest= QRN wa) Lﬁle’bkf; ’C’l g[ 1. 9re ] =
=l ) U = L ! _ (§+%)"(§ é]_ 26
G L *(-BJ 3( S+L)‘5‘(&&)(@“)"2375-2-{;‘:%57

() Comv, 4! Y
Si Q\tha\'ew\ F(G) =, K{{-’({‘_{LLS)‘/‘ almhm’@‘,

L@l = LEC) -
' o




’W WS 2 OJ(wz i&ie 1, A per ¢ Levlav “&{e"‘t}
T‘zmﬂa’ FLH- / F(g). = “&[FU@}* 4— o LPavers
R et m\cw = L FG/en - @—;\) .
U]I) /\ev" Taovewa de Eromslous

Fon, Fisy= KL 10D - Moshorers o
i[ “h{buﬂ (s) = F 3z 55\{[:@1 Lss 7'13;&

- Sxomple: Useu L TSmtbb) = : ‘5;):%%91 - e Seealan
— ; g* A-
. e b 3
- N Sim (bk) =\ = 2 =
KS\Y.‘Z El LUO]" \g\E 1@-)6—0» Q S+b >s-a C-on (s-a{la- L?'

e __§__3~__,___

f

"‘Pﬂ-:._‘- Ulk-o) fomas m%\'mo,’vmj{wﬁ,;@ da Moovicide on E=0-

/[\ W00

o,5c k<o g

Uk oty g\/x ) S0 k> o

o 4
-




(W) ZON\ 'thYQ/W\a d( &.Y‘o-mS\O\CLo/
CREREE) = ‘*&[ FL&)\ Y, o\[’m\no\,ﬁ,.’.
‘5\[ \Cc«e-mu (-0 \ &= 6_’0‘?- A EFLk)l £sP= Q’é?\:cm

! e s | _
_ xemped: G [uk-o31s) = € /s (Em ogust <o tviom Loz 4 & G 501= A/<).

- Exomple 2 - Co\!Zcu\e» ;

gL e ue-al= K0+ weeal)z $1 P wenlz € [l -

@ &:Z . / £-W(e-2)
= eﬁqﬁS L&tk“"{l = ans KL ¥ L) -
‘ SQ' S . — . 7

2

= E)(%“moxe B2 Canu\g,u. ‘&[%Ua] ) om”
| Cos (k) O<JC<'(\/,2/}g LT QL{»T‘/)) W-T) =
o | os LEY- \A- 24 Hrom A= -
Dl gL ST 2 e T T (
A\\l\", ‘
Taw)= QL estl ~ Lt Ul
o ewn u(sdt BRI ERNS (k'“’?ﬁ“/'ﬂ =
Ava s kenk o=t 4 Fcfc)‘ Stm L)

A o< £y
L.? ”/2_

o] = § Leostd) | + & [sim k- k- "]
s (k- - o) - §m«(& ) - gtm () =- Suh (E-1

%\IQW\UC”\/’ID UU: nh)] XEFLQIO\) u& OJ] Q %(Y{:&)'} e NS 'g[gmq({)l e /'L & ,XZ .
+

35 =T
P kamk: QLG = 2= + g A7 _4
51 gl,kq



— Q_L_JM Sl VoIPJW\ wav el Lom. Teorena de k»Y‘qms lc\(w per CGP(\)(W\ 10\ h’o‘”ﬁFYﬂhc‘.g{o\

cl Umna {Umao %U:) cle GL(YHZ&D\. oA J(YoSsuc c(a/lo\, éynho«,
- ML) ; o< t<cx _

Ong,_ -. %ug* fg,‘tu (/\ Wk~ 0~))+ A.6) - LLLc#aC)

— ExXevcicl: Qeoresfzm‘cm 2n tevmes de Lumusms erglad ( Tndicacel s fonses o [ 6‘*{;-’91 iz

(@Uma(\q; wolag
o<kt <o % 0
%(&\‘-‘-i hU«J, ezl b T f'\/

o L >b - : >

o L
K\/) DQ\(\‘UJ&AQ\ d'umo L\‘(\OngoYmﬂaA@
- DQTW&A& Ao . - Q&[C&,}l@) ELen oW ‘(‘ir.& Eu,_)l sy
- DQ‘ri‘\/c;A;;»' iy Ki[{l@]w) = (.\) LJC Fu’-)l(ﬂ o

i @hd\o\ cb@{"\\f&al& \m‘h-oduen( Jin Com\/ o(a Slg‘ml b UM o ‘E omut{,@le Lot la ,(Jmuo ).

,:OBQM_\/CLCLO *,'Ii{gico\wgm{ 5{15 g g u‘]f\-_.“;eg_i-}’—\ng ol Yaovds -

{[eful=-4rel) © SR = e £ (g0)



- Ex Prmgle’ Calelan-

“LE- metb’d] = 0 1(‘5;[% Mﬂ) = j,;ﬁb z)?i\ (—2hS ) chstab

QS +b as (c:'.{.]:‘) , ((—i-L)

Cqmv om {_ f.QY‘
2 deciVagan k. 0"

(v—j) I’m‘i_eiV‘og,Q d‘u’[\ﬂéx twc_WS
S*;im s = [T der Mot

frmade : Fom Flo= LLfW1E - Lavers:
i\ o) Yevids ;) @&zv Co\QoA ‘i [T /. gl

- Exemple » Colodonfer b7 0"

B : = + o
o TERRE R

kj\{qm(“)\ S% ELE g"ﬂ S—L‘f@lﬂ B :

£= Sim (G2 =2 | Fa) ‘&L{uﬂ-

/5.

§+L"' _

Pod o ?Imgt.’{{cam. aq,wzg%g u?w@g?to’ USank Pa

Gackam LX) T ‘.""(t-"”‘(\/x)‘—‘ % 5 i‘:’/x > O

el
(Ey ercica Jer\i/w_\@ixa‘ | © Vel & Gug dotne Zeve 4 [ tomt 5 &:md‘%‘f-'}

%tamﬁam@w{ AOB"U\ » "5\[ S (rﬁckil = 'OVL(,+0W (L/g) Q Vol ‘1‘ovm(u' 9 (7< o).

nglié,}\{ ‘i«o &f)a‘éil'a{‘ Ae l\gw (f’mﬁ'-g%f-_



QU] Tvamsformoda doma devdwe don
. Sy demetom F(s)= LLEWw]s), & ta”;
' Derivede Aot GGl = SF - fer
- Devivede Lot ‘&[{-\“Qﬂgg) = S F (9) = F wr— [ 'co; .~
2D (v

: C.as Oyzmzw& ‘i{g‘w’l(g) g ;,(g)-s ]C(o)——SK 1{‘\(0\«'-—-"—3{: (o) = (:(o,y,

= E gu - USes lo propictat (V) per colisdan Fror =% [sin o] 6(9 ﬁ[%(éé)]
Fowm FUO: Sim (MO & - &) = G (bk)- Lov elles” Temnm

‘é U;\" b @3(1:7!5) ‘é L‘U 17 g‘m (L&,) / 6(01‘0, «é (o) = 17 LIQV6Y$

&L F“Leﬂ 5 Fw ~s L£or - FCD) == (g[l, gm(ml S -5 o- L=

—> - LrFwr= Schei -bL =S+ Fsr= b= Foo - -—E'-l}.
* & ()=~ bSim (be1) & Ua—*k Cnlbk), §or=1, & w= o. Llavees -

Lﬁi‘é‘*w}-— S LBy=S %cm—%wm—% ﬁ[b&x(g{)] F66=5-4-0 =

= EG@)*GGCQJ- = Gey= S

— .

g').{_ (D’L



_D—i DOMO&CUJ\ 03 {UP’\CLDN\B ‘é %@ C { ((O +o>1) O(Q{mqmq Ql S—Q»UL M

oo lvers” Nm’fwmt o Sglonk formuto. \mei

€ %) o= X P9z fe e @vagcg,;ﬁ%ﬁ 8 40)
QUIY T‘ff}m Ponh&olO\ del \‘”ocud& do Comvolucyd «

Si F o) —‘&Yﬁbﬂﬂsr X Gcsr‘&[%&ﬂ@b alﬂ»mm

T LF=nw] ) = LLfwl® - S raw] ) = §(§=)~GCS).
Y T s Lovanado d'uma (m Eeaye £ { Can panticion da GAIT) {ant 3=1):

K&YS 2EA ciﬂm > XDL{ﬂm» a__;_)

— Exempa A ¢ Calolew |
§LeS5e AZ}MA Eoul=-g (32002 £(5 4l0°2)

1~ a5
Convigm & per -4 < (IX) | Camth\aw_ds
= 4 1%5__)),{/_ _ir_%__)‘:_’_\*___Jr,fz, - AS+)
dS\S dsh ot AN S T T FisaF Sean? | Ls+n>

13



"E)((’/YY\PQQ- g Uim \0\ TYOW\S OY‘NY{QA@. A4 Laf’{olcg Cy o ‘\'\/‘OMSFO\/(YYJO\AO\ c(Q L“Plc‘
(wevsa) (e vesoldve \CA SQImE souorets” amkiegral per L) -

lc-'zFa_e) g (€~€_Z7 {2y de

2. i (k) > (e

Busquem- Fes) = ‘3\[\0&)]&» mlloc. e £6) . APliguems f o I'equece:

85el-2AEfwE - Qé’\is\mw)a«ﬂa :@t&%ﬁ‘m%&&aféﬁ\iﬂu} Mo Aotz
) bfamﬁ Y'Thg.a[& Cbmwl\fc‘cd' .

»ﬁlV(ﬂ—_i st —_
s e Y'(Q => Q[S’l ¥ ﬂ] FCS) =

>

B

=7 Fesr= — (5D =

_Bz/\ Xank, ?DOLQ/W Y‘zc'u‘,em,\ low -Se \uw{ {_Uo Vi tvams fév,’maé{g ‘embevs e

D C\Q«{:-’t\PO\W\SFOV‘n\qo&Ao\ OLQ La&?ﬁg\% i :
A
%ua—i KTWl‘—l& [‘/1”3/[/5] i ’4_.6'

‘C')(Y‘ WS an %\[EXT “‘,_ =2 (ﬁ\ [\/gl L’.

3
g\[t]" a;; 2&.\[/1/81 t/’a‘ Q/&/ : H



(X)) Twows Fovmedow d'umo {umcco’ YA NP

\%Vt' FC CT((O)‘?W)) wmo\ {umao P—QY\OCIAC& c‘e‘(mv Oo(z T7O (OUXO é’/

£ (Q‘,'\'\\“‘F(k) pev ok £>0) 0 Alphever

T

S Lfwler= : ’\#é_Tg e'St.€ce) dt
L s -

“Exempler  CoaleVon Lo ‘&[Fw\w om \C’(é) & la —(umCuf aommoh e SQQvenf

4"}. 1 - ; . ' (E\ gélf Ré\f;gd_g % 'r,_.. 2 )
: '; — ! ) -€("f‘}z 4+ e tensie \fmocte o do perede T=22
A= B F- o {W= gL Le,2) P
_3_- —_— -'
E=1 =
SRS =gt e 1 A _sk _5E
SLfw)e; zsgé’- T Y\S AL —-g "%Lz = e |_[e g
. = SZE I = =
(x) (] =g 9 A A-e Y =&
I t=o &
_s 25 =% | ,' =
e g.af.&-g_gm Gae i et e
1< =5 & .5 S s(a-e7%%) s -¢)ate” ) SU+e=S)

e e
i ?(Q‘(Q @i CaQCUlW “&i{‘&){ QQY‘ ,Q ona ‘!'Vlom%u‘om_ c(Q lo\]c’%‘)YO\

. Z-l: E ety % * JXQM(O teviodico dy peviods T=2
Selvew” %, 5fwl= 4

( cat i Tegyar per pants E)

s1(4+e-€) 15



*D’EL ‘TYAQ{Y\S fo\f\“‘l\&d;& clf LG@)QO\C( (MVeYSe © O,hj\"_(, ng;ngﬁvmaﬂ(&

St F) = *&{E(@}Ls), cleyhove, diveyn Opua, Tuc)/‘& Lreiy o \/mc.
b/&msfovﬁham AQ Le g}l&(& invevso ds Ty -
A DE%VQ\CLOMQ

(W) S Fio &A&WQ{ vma  omii -Tvoms Foﬂmmiq; Lo mvog(&\, mqves‘ko\ &, §4 Imie e rass‘,é(g
qm{‘,-)wo@ foxmede omtlome de Flgyr. S | omL-QrO/nSfoVﬁwAﬁ {7(%\ s CT oy +m),
O olsevol ofBro ombitvoms fovonade womis pot di feviv dlagueste 0ok pmts ol
Mscookimuekat (Sadb de U Ec per ot gus guan panlin ol (Ual &
GAYLFD 1w m{?mfww ol e A la SRva %{1—-"“’%5-{0\{%0,4

) 9‘%;’3{«%«1@*46
‘517&9\'\4@ e » UM g CTUD +21) 'E‘VG_J( cf{qf,f}ves{s ot issos.

(L) \\]b J\c\ Lum(uu F(G) O(DmaAa aa\m’t&{ qm'f,o%lfamsf;vmncﬂlc ) L&r(QCZ

QO{W\ Za \\I\?mn &W%Q{y '@(\’E) £ C l(w)"(’m)) L 2 i”oa.}w Cag‘uu.i% ﬁ& SZVL-
‘?’VOW\‘?FU‘IM“)\a F 6y ﬁU-:LlN‘b Fey oo C L YW Eciz 0. Al It (4
¢ }-44::-

5{‘(4’5) Mo VQV\V.L& ﬂ%uﬂ:‘%ﬁs UQ/) CD(kd&([;D(WS de &gau-v QFV{ Ah%(,b % {F(?)]&)

S e T LR AR B e e T
4 Fe) =5 mo K& Wit Zoo o SR e

L L) mdgat Bz £°

WHTM%, %\Mﬂj

."%—-9 {yﬂ}’if'\‘ 2@‘?0 0}\,0«“ Q«‘\ ~#ay - ié_



= Vo loxs U ads

finals de lo omti. troms Povmado.: Sigge: 1= 87 [F] layews:

Qo PU:): Q.rw\ g'F(ﬁ) . SQ{M?WQ Ave ols Limits 2XisTet X gm -
L 5o S S+ '

Limm " Plo1= Rivn S .Fes)

Bl e S>>0

- Exmp\ £ bmwp de Colel) de 0 omb i~ Fvoms FOVIW\o\aLA,

- ‘&“i\/ JERN. AT R

n fu

if\{%—o\}: e (gfh\:g U}: énm(U—.) (g\/\{ s T _ /cm(\gg)

S +éL—L
(Rev wmen  2xtmglen , Nogiv bl reves Ya E%lﬁ?\%ﬁ&‘f@vhﬁfov‘nhadla do La JW\{’O stwee 5).

— T&_c\re,w\a)\ de kvomsfOacus \%2\« ot - £yoms Covivm e (o,

CHFEET [FK-N}: e ?'5\ '{r(g)] Qow 5o S vol owo CJM‘QA g*

d Vona { MCbLf O}UQ AQY‘% mO dﬁg S\Hho Ao S- &) o\lequ, ?"0‘-811-. tveuve o o def
C‘\Q@\k (W\uek\v\(,cmk el vesvllad 24 gf\t)

@s § L™ Fosil - @\ [F‘Smg S N UL Cportalufa, §7\d v

LUMCU{ Nh‘d?%l !\(-'—0{-5- Fn'! Q j ?Qg[_@m,‘ ‘l'.,"w"’ﬁ (l 1 Gs %ML U("‘S)’WF& L )E 0\ dn‘\
V'S!‘SJL'E&!{ v f\‘\“\l.fq;..l tCan L kr‘-f/“n A {%"&}-) : ile




. A\’r{,\’cb 'gfo?{ﬁ{ﬁ‘,(} z;ig “OW\JW»Evamspwmaa[a
'f"'-' . : ) b |
(Y SU ol om Qq,o_cw\o.,\ k&"\ [F(g)] pevd Imy o ghoon b Qr‘/e, F'CS):&‘——;()T(S\), F«@\n Umed -é"m(.'b\f'
LG v 2n “SQMTL.IIA FVUe MO gon Cesr!’, leehven -

T[ s Lg\ [ o (,(gll =-t 3 [Gcs{& (Vi la ‘Homsfz vime da & la dorrvoda ).

(&) Si volgm Calemlan I Om)i'\«‘}vom§€o\/‘ﬂhao(a~ d um preducte de due [Gmcoms,
T(s).b(a)\ de Qv.n Oj(vokkg,em SaL@n« Caﬂcu\[m Q‘%{QAQVWSZCAVW&Aa rp,, ie}ﬂoma‘é
- O\Lﬂ;\ \'LOYJH \>°M VMW'\V, ¢,\ C“-QC”\Z; ol d'um PO&UCJ& de Co(vu/olquo’l

‘g’\[FCS.)’GCS):]: &"{F(@] ‘9@ g\‘lf(j(s)j'I ;
~ Exompler -

Caﬁcutw L;&‘ [FZS)] por Lo (‘/fh(bu[hg 313\’\%%;

(A Fey=_ 4 A T8 ¢ |
-1\ ($47) (g+q.i S T ST ; fer Grks KB, ¢ e R

Pzw Calonlon Avb) G pwolkiphgvom per (-1 (54220 S£4). e oimmimar dgnomimedos:
= AL+ G5+ 4 B G3-DH(S+9) + ¢ (5=1) (S+2) [at ¥sclpT
‘Fom S =V= A= A-§4+z)-(4*‘\) tB-o+Go=> 4=15 A= @

Fon 5222 A= AOABLL-DEH) + G o= 1=-CB ‘F’**‘Vé_,

“Fom s=43 4= Ao+ 8 0+G ) (Yag) » 1="08 2 | = Yo

(Kg’zywml: kvacciams Stamplyy )

g



Vor Om{} Usamt guga R 'L.'Ql = CQt
-\ A\
‘& [Fm], g T /6 ¢ D/S«“ﬂ SRR -»e,—l-‘u" &

661‘6

= s = G, D, Ce :
g,,} 2 S S?' & + €1+H J (o _ / , 0, IR

Mulhplr qoem pen STCSHUY pev elimimar demomimo fous -

%S -1 = Ashestegy Q,S CSlaqy + ¢ stau) Upkec's) s
i%‘} f\bﬂ“ CoQ f{u‘wjﬁs de. S‘i’\&?ﬁwmz Em-aug;%dmjc) S e ’L/ 59 9.
Gefiumk de P -2= 40 =[C=Ya] (6 Gm for S=0)
Coefeiiaatde S1- 3= g > [B=3/4]

loe hiiamb da S 6= WA+ C = UA=-d=Y1 D[A=V5]

Coe £ ramk i * oz B+D D:~B:> ID: —’5/ql

Cbefiamt o S0 0= A+E o E=-A=]E- g

g\ REGIE 3“5' PlsTi=% "\[/;1 o 2 %= gg—[s+z]"‘%c‘§‘\[5":z?’]:

l' \F’-‘N' W

A "" g £) N
b L —"Li'“; ' GBS (24)

S-2e 4 s )
2 ch qk, gglmclk) gﬁmuka.



] crenp?
Aﬂno@w?osrqs o Procooms S '“m\‘“?/’ e que Fes) 3o 18 fovma e frases Stomple

_Em ?V{IW\QV' “541 O(DW\VQ/M gve “40( bﬂb Vol ?l%’:'ﬁ‘);s\vée 'Cc\‘)

Pova a%,em_ omdi- uvwsrwmuw{a- mp T Jocom oblony via Qo o P LS o Cons

OXUL} onlloc da. CC, “\) /’\'lmdsuﬂgﬂmﬁ S i) He o&om(@m Ao duw mf,oma./@,,,

>o?cio Al g F -;—_5\)_ (3‘(9)' ‘@QV‘ unel 6(5) m“-Us S&“’Z!“GQ {)-Q '@‘i‘ ’l’%((\m;
_ _ | 5 . !

I a4 =1 —— = A—( 72 N= 2 = F) D Tviem Go)z A L
;[;( e?-ﬂ) (S*+\) 's+1> Ehe 0t ~Ih /3R
: . -~/ TRV i Tt
= - - | - ‘ _ .

"&‘ LRy T < (g‘ ):(’G)l 3 - $hy 17 iug {‘5"—% f‘l ) % §lm(£);
Pronietet (a) :
c}.li\\?o‘;\'{\\rt \9 _ :

» 0PUSL = Via @ \’VOAUO’(Q Jo Gomw\va(ﬁ propretat (4) dinpositiva 19 |[diopeschive A3 |

STl e AR s Gmb x (b

d r L dz. = % -‘-'EﬁimUe.)+§rm(?.'l-t)‘1 dz = Lsimk %JZJZ-\'-L S\gl -k dz =
:SQLML—L)"‘-&‘:(‘Z,) t-;“; al' 1 : 7 ] n (L : _ 

S—t\ 1+%

SimA-CanB = }i [S;-m\,u-m +Sim LN—QT_\
AT, Bztk-T - .

;'S{, 2267 T
L ———_‘z_,__*lz_'_o‘ Zglmh“'%[— Ctsb(g)‘(f%('(:))]: :":?a‘mk

2N CAEX NS

= \ey-

20



- A?\ECO\QLJ da Do trome Covinade ofg

P“Q o Lo Yesdluty” dg @VI\L

fcw/nts COMSTCM/CS

'QAD,LS Rﬁlmﬁoﬁé CUOY‘th_Q?ﬁm,Qy__,CDz

CGMS; oﬁ*’ém um .4 " , |
] 4 3\ Q‘ ‘t'\/ : | - (
: 4 ?‘MIZGQ D\ C}Q\[’ CU(M{S-’ -d.\DV’dVQ i C(-Q PC\

oy D) =
A “g_{-%,g *'+0\43+0\‘g ?Ua, (A)
Om % %Qc) ir Qo ‘(\;{hiéo (n C‘- AT | d

:;Jll 1O 0, e, Oy, € IR Som momabve s
Ctvmﬁ\{gl ﬁ\(\v\t} Q :#O) ’:. (L“t\ 773 Ume -‘{Jﬂ{jf f{,"ﬁaﬁif}j b{ﬂf }}@Ggﬁ C‘Cﬁ‘?! \\?fs

?Qfl 20 &Q l"“ O"KVGQ M Sabor Coll el on F:(Q-Lcil_ "\!;5; Lo wve

‘IEN\U\MCEWM\O\A& Ag Lq{’é‘“(e' AMMN%’ S b&/sqﬂm Pa C"’W“—‘f Yib o (4)

doe verifice vm RV T do e {"V‘m& - Ny, Yo = %0; -y $ o = {W )f
e R Senm T ULOMM, po clow for- o Ox”

{n-1)

Im GB k}\D)’ '%0

% " A
?a}\/&. ’ /A\@\* tav Lo ‘bfam‘;pu\’ﬁhaﬂ(a\ Ag anal;\& &Lj o Q odo (,() X MS(;W
\

2\ puyressty de STDUY o terme de Yior-SIHUT) “Ao,“zo, G,

Rov obtomir Ve oqrold Per Y )

Pan 22 Aillar 7 ) Lo S\ cus 4 agueste move (quacds
et

{)N\ /% - @QQJ\e‘Q v oy Lﬁ L{,\ ,Qp. So\\u Cod el ?.V:E (Omgtdﬂ\v&é Ve Q! OJ“{I' ‘hrd""’g {\93’(5"1}1&.{7{[—
S R LY 0], 21




== E)c. 7
R, o A- ( {vobloma: 22 (b)) Rose Qow ol PV.T. Seg)w,nt Vied T A Legle @
O $ €evmm: = Ao LAple

Al padim £ B0V, “’"o
'fvomsg A L%) el o Q'edo & AQAumm umne mova €4 Gue ey PN

«?cmm_c Ag\.qw Lo

st\%{‘zww;)
3 IS w - “\%Y%Leﬂ)r‘“&{%wﬂ “&Ytl (1)

DW& UQQ/\M ﬂ@%, ‘Vb‘b\@‘ka\]cﬁ JQ Qo» "\vym‘7€anﬂAa A\'J_m& Joiarades
L&i"a Uo’& 5 7(5) - D = S Yesr = A
%\i%\xtb—& g \/(57 - 005(9) ‘5(0)’ S 7'(67* S- ’l o) S Y- S .

L’L\ %L\Q\/e | ‘ _
A

Ay \ equrﬂ‘“{ o
(Byrs§3 - AL AT S 555
: ‘LAJ_\___} Al Y57 ol 3D
L%i‘_"‘ S.-H-D Y5 = —i‘z‘ +5=4 = i:”‘;:*é
N €61 = S8 =Y S:-I + & | |

S LM+ )
12



SR 30 Trelom foe Solvay W el v vie OVY\‘IZ{"\'VOIVWFN’WW-ZLC’\"

5 Wel, 7 g .
/(3\". = — _—_ - S——i = _A——-{- %4 %1— %+_§_. I __.E___L l‘)zvqg,ég A, gad,D,Eff’é'K
A MYy sG-S @ s e 6-2) .
E\inv\fm?/m demomine dovs mu\b@\i,(wnh pev S‘_‘LC—-DZf

a . a R 4 : - ‘-{
P =Yy S ¢ =A P54 S (5-2) + G5 (- + DG + ES (-1 4+ 58S

R S T Frn &2 20 —26=1CF = |E = -Vl
- IC:,=Q)-I’L\ '

. Toyalow (f. de St o= 449D = (=P =7
 Fogiton G de 57, [\= AXEN

- Topelom Goff da S'1 —Y= —1 A+B-2E+F g,q‘,;\+gfzgfx%/g%7
Topelon Goef. o S o UA-UBHQ = AA-MBE =T p

| cquotoms POV A,% E. Comk - Vo) 5lelte:

TOC;\ A¥o Veéo\dre d Sufomo de %
iA:.%/q! fﬁ;: Ql/g\ E= 4/

- | | |
T(MﬁQmmﬂ'r’\‘t, dom o ¢ ' s 5 5 2€ 2

> @ TR | UR B YL Y g k—& ap, 322 le13ke
dw = &IVl 8 [ F R G e T Y S
‘ B -\ BT n
\ Obve s ‘&‘[é;ﬂ}g Lfsul = S [ol= 3 [l = ¢
{5z 5 | S o

L3



.-D,{la L@ é\JM(b\a \(W\?U?§ \)[V\\)VC\V\ & {u{ﬁ(w/” Je(.éo\ I DIV‘&C n to 0;) Umna ié ﬂ,,([/ok
t)),ema‘f&\\*?:g\gko‘/ (uW\a é\\g‘k‘(\b\}(to) @{VQ Cumolt’ﬂ’?/m \F‘)’ew g LC o? A QkUQ StUkSC\ k:gl/

mo ded o g oms Famok oW cm?v5$ {?“rﬂwaﬁ ; Gee pome, octues o Im (mctent

(la JCQ/W»"s“ﬁ Jc_o Coch&+/ l q,ue \W\,(}O\(‘((/UMA bp tNh‘)vV Uj'ylfTG\Vl I mqmss; lf}’?QIOm{'
| (}- & Jomar um (o de ‘(‘a&!_w/m- o~ YMme f"‘%*‘:— B¥. ‘temns) Tek &J’m(af g({ ts)
, )

s ’P"J( ,eX\s)(m T fome ¥ Anssice”y oy 3 61 éms%as, he Ao

\/Q\f\{ Caw fe Séo)u Em{[ \AOE Q‘fc\J(
(e §Lerdo 46 7 €147,

B f;(::s‘i‘w bro P)QT/;\{" s Df"‘"m@f CG\.QW\ oVt \c, ‘tVO/WEJVimaﬂ(ﬁ o L-A‘J{A&w o(g{‘&:z |

kj\i SUL JCD)l = -§ ko L%"Q MQ,, a{d%lr P wwia oo ’\—Yovﬂstamf;mdh)

=& %Q»m\i( - &?mL\mo\H) Qoscley ol PV

L§‘+q%+/&%g $ - -+ 3k -3m) % (o
» Voo os A Apligram - O Ay O okk@mm/\ Ume éﬁuaiw o 7'(37’ g{%\t@_\(ﬂ
o\ 4 “&[‘gml A3 L) = &) S+ ggg&-@m]

Lg \/fﬁ)—- S\A@)'%im)—f (1 (S'\/Cﬂf%&n} —l—"%)’(g) = é ns =Tt Q‘%n S

V{’ e C\R) - kEm K\o«b‘(u\cﬂ;\‘) gﬂ\‘é‘z‘k- ko)a(’t" A 3

i,ecyimt View "\‘V O\mQG\rm\cﬂ(& 0(;1 Lap@u

7«*/&}%@); ®)

1



AQ\{c,omJ( by ComdiQoms (mi(1als Aoz A R Wzt obtemim \egvacCes™
A | ‘ el
(2o = A @-1 AT e = ey gTIme

P 1 AMWem. Y () o
_/Jfﬂszt e',”:rIS;\_ S a4
(&

s ey = ' i
SR UL TR
_an S

%
N (s) = S+4 v e 4L

= toHs-e13
Caloulom Vo AN AR cie{ TVI {9&4£ Qe €' YT

c fog & °

t\ P\“(\MKV as pe te o eoctor d(( {GC{D"{ 2o el domoaniatedor,
( = )

e 1 A |
: JL Cyrmgurﬂ; 5‘1‘»"1‘1}’56 Aoh ‘L\ja {ar_‘{evc‘\%&

: _Y+d uty, _y+.-q,

St oo 41y =0 > S= TN o $IV49 - RS
| 0 - ) S

d gXyrveSsov- lo G %uusg;

%N Lomk , f&v %qtmmw‘ “Guesk  dememinodor Ef_.)i

= DR
= (S/ on + (6+2
i (Z e UA @V\t C&CW Lferme-\ Q\'\\Q’C §+0<‘7 9\)?1 O\‘-'l lmV({\P\t%W’?@f e_ﬂ
Q v

'S 4“{94—\
: A\Qh\‘\b\rob, Veiows Aev
TR £ e Tlabesl e U
&4 “\<3+\;} L<:+z) hak ~ s+ "+ 3" \_..-—-./s"j':é—’ | o

b , GsBE) —',;ﬁmnl—.l

et o “’V\%F r = L o ' :

-
L

AV“ IR /(w \(‘fkomm-mwn%s Ofnoeefag wi \a pm{ Gpoe raﬂ"a\ e ns i g'ﬂ’ﬂs mutﬁ_pt‘f@m{eﬁh

Ut dal & des A o %im ole ooty oe 0! D& pLagpe els e .
. ' 7



\ ~ - ‘ -, |
Lf@dg da Codp dete o Ql‘\mc m el Tevme (melepamdont b [fede ol verens @ Qlapavias
A e &JMCVG %%\abf A Ave _.Q{D\cj\'v;\ AN \{20\/1'{\1’ 0@‘ Pvmé_ O{h RC’“)‘ ‘QQ c(Q({'C. R P' el

%,1 e X K\ = E_sn(%z-u} X ]_ & et \ e éle SRR 1 K
= = —————r | = ' T, .
o i SPENS+ 13- G4t at (xS - 57D

\Fﬂm Ql Shifc s+1=5
ANy ‘X’“@VW 2—2&

é‘! ,')_E -\ . Wlk-3) = _¢n i
Qﬁ [54% | )= e oS (%'S'a‘m(’iﬁ?) - KE-3m) =

4\ s 2 J £ &k-3n
BN =31 é‘ \{' 2 = ;e < ?me({‘g(’ﬂ)' U\k\

b

ij\—,\ e,ng l L ' - Sim3€-91)
CStayg 43 _ Simendd

QVMJEQMJ{’ \@Aa ’!'0%), bgiﬁ@@ﬁlﬁm Q \/'qu(,%ﬁ\'é 'flmpk.a

1l

Rapelimt o calanl pov

€
e_ & sy (k-

/\—*’:‘5
N [Y{g) (i — ]4- ’l[ A
_ 1 [5 ESE i (ﬁ\ ¢ +%S+\%1 j S‘Z+HS+I°>J 3
= ¢ 2% n (%EH—G‘ Sim (361 = ) € 2 0-€y 5 - ak, u({ L e i “s(mczbuce 37)
: 3



— T ———

Aglicac do ln tomiGovmade do Loplace of el d'imteguads impripis

| : +t oo
Exomle A0 Ltcdan T=§ b o™ (st db

o)

I: S-kdb,oz {:Qk C@)Uc) cl% g eSE deg ,L %£Qw£1(§)> o AOA_GQS‘gL&DézCS)) -
\

(=7

{LL) L cont _ 's=2
S =1

St 3
§+d) K SOk ) =t

-

propi dut deswede

‘ | -
dUma voms Covmo A
8 LS

+ : +w > y
Emmg\ez . CGQQ,\QA. S S et%mﬁ L

S—w,g GtM‘k})d = S*“’ ({&w& k Zsamu(%)) ”“(QAC+WL/5j)

for
L= Simt 52
€

iy "\'VWGS%’Y‘OV\#Ab NG Cé@m};mjz
| o ']'aw\fn
= QA(A@V\ (\h = ﬂ/(,\

1



