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X,.*, = 91(xf f6' €n { ivQir s[c' l  v€ktor ]*o

t.6.2- Ne,\,fo^( r-€lOA

Ne.^rbo,. l  ,^efol 4r d€^ c"cs! pog*l ir4 o c\ qfFcLtita n^ eloJ e^

fo .  i ckc l i ^ j 4 /q  sw .  ( y ( l ' € r -  i  n - l i - .  D€n ' .A  r ' ^q [oA  by {9e '

?a de *r*..tcerad€ Thylor 3€rlQrrra

0(** s) vd'(x) * Jr (*! s

39 (x\s = -f (x) =)

$(*,=[:;:;;. l=[I
J acob i4  ̂  e.  b l l .  da

[ r  . l
Jr (tt= 

tr, \ x,J

Vi f i ,  or l l ts t

I r  I
S(r") = 

l,,l 
ocL. )s(r

Vi l i ,sez . , r r  \a 'o  d l  Sb

x

V t

o) 
--

A"

+S at tto\\stA\te l, l t[ $.

vit lez vqLlo.n ."= 
[l

l ' ' l
l r  s l

da. 3, (*r1 -a. Jacobiq'. n"Alri(Q.r 06. f { l, txq,, = 
#t

0^^ S ,.rgpf,1lle, dcI l injAua syffc-elr

l..jl'"=flSe&^ L,a. vi

( , - -  x5+so



S.b-3 5elta..[ -,appdq+eri..gs !4!9dg!

B'ovde^r -€bod. lBl*r (x*n - xr) - C(x.*,) - f(x.t
q (San n-a so'- G, egicJel

l B o = J g ( r . \ = 1 .

Detla lede, l;tt q{t vr

lBo eo = -  G(eo)

Dd "^gal N e* [ o,. s r^€ [ol

Al+ da-re Neql Ig^ l  , -e [oA i^ , ,da i  ?  en G,s iL l )g l .e [s  i [94r1

9o- .  e+ n-  d i r^  p .o \ \€r - .  Den^q atq i ,d  s9.  q [  sah4.- r

XL* ,  -  X(g  t  X1  51

la,  o(k dr e< v* l l  s \<a\4, ,  rae{t  Xrr l  dr  e^ bi-  l \ .e

App'oxi*a[to.. hl\ t6rrs^1e. 6. f ig

:l vi rar-e'd,.^ ..=l J--tn,-.,-l.,lf(x,. 
[::1::; .] 

=

Nq l - .4 .  v i  a t t

:l
''\tr Ca,

5.6-.{

r i
i l

= l.?=



6 .

6.r

Oeli '\qrLq
#

9pl i re- tngS proLl€n,

Eit all'-i^{ kon}i^rrezligl op}'in^g.;e.4sPioble,- }qr Fo.r,.9,.

n"i^ f (x) .'.de. ,villleo€,. 91(X): Ox

dd' f,' q\ --r lR

g, rR\ R-

h: lR"-r RP

h ( n ) ( o

0g{ir.r€ri-qsp.oblen-eI kategu.is€zAr C$tgz hgr f,9, oc\ t\

fo-lalte, sg {, ' l l  vv4a&4.

6.-{.t Pa.ab€ I i.te.po\i le.r,.g

6;"qf l re pun\[e- '  qrV, h,

Cn , Q, f*, ld, v 4r Ae,-

t r r ,  3a ldrrTQ, ges 'a/ . ' imqn

f-e pc,rLle,,r4 4\r'. U* 
+

dd, p = t t"- qf ((, - f-) - (u -^)'(f"- fn)

y.eA +iltL6aqrl€ Cq'.kTto,.sv4.le..

bast Ajpro1iv13r4l€ r*i,rt1l.rt g *dclC^

qv parab€\ inQol i rQri^ j4"r 4/  dg

? = ir((v -,'r) (S" -t)- (v-rXf"-C.r )\

E9+e.9e.cta i[er4lts..e'r



b . t t . 3

c.5- t

6.t ,1

Neo{or.f uetsA

f(x+t)ar e(x) + 9'(r lh * t f"(*lh" (r<ylo.1,
I

dd. \= - g(x) /C"(rl

Nqwlo".s'-elo{ Lsnvet(fer4r \wel.alis\1.

Ne. rlo^s "^elsd I 0te.a .rqdq!,le'

Taylor  {Cr  r t {

f  (x r s) r C(xl + v9(xlts * t  s" lHg (*l  s

d&t tHg ( x\ s+4, fb, H e ssi4,rc na+Lri r be 3tAe'*l{ a't

gacrrsna a,.l.aae'rvafor qv f. trwc (*)Jii = *tt{it-' ( r .  bx1 )x5
Dcnna k,valraLislrq G',- qw S Ar n*ri'rln^c\

da
l H g ( x \ s = - V C ( * \

KvAgi - Nerdlo.\ s n^Q[S\- (krasi = '.L3[an\

*u*r-' ,ku-*n Br.t Vf (x,.\ U' .Av iLe r  l a rob iq , .

dd. l tsr .  6,c €^ 4|proxi , .^4Lio" a ' t  I (Xt)



6. to lclie - li;dra '."i^t{a \!cd"at probte'^-

N14.. k4^ be{ratt}q lelta lor- glf  opl i ' , .erir9sP.obl e*, ddc

vi $iv(l  Pgh\Lcr'r< (t-r,  ' t , , ,) i- \r --. ,  , '^ s6\er yq\.\ rr ' .

,( c f,\^ soF. oJQ. Ae^ b4tta 4pproxiF4[is.r€- lltt pur..lc]er,.<.

Vi le$^iqrq' lrsreporrenlQt'.e 1iI r:e5il.(e\$^L+conQ*i

F: Q,\-^5 f1-

r i  (x \  =y i  -  C(h,  n)  i '1 , ' - . ' ,  rn

FC. att fa rcsidqr,le- r. i..i n^q\ vit\ vi ,..* r',+inin'Qr4

&,nlclig^g ^

$(*t= t "(x\rr(rl

6radic^!wLLo.^ oc\ Hestie^e,. ft., S Qes 4v

v O(xl= lt$rr(x\

lH* (xl = Jr(x) I (*t " 
; 

ri (a) lHn (*l

Detta \e, li\.t |iligare 4ff srn vi appli LeA,t Nec^r{o^r ,-€tol

fa. ,it

lHg(* . r . )s r "=-p0(xL)

6.e- l C-arr<c -  Ngrr lo,-r  mQlol

Obt€rv€ra elt i  H$ n..4l i ;pltce.at vAnQ H€Ssi4^ F-4L4S lHt

r^el rnolr\a.A^Ae resrdaa\ tor-9o'r€^\ q. D€r'.4 ko*go^e.^..!

bd.  v4r4 re\Al lu \  l i tg^  ( i :a  Qa re\a l iv t  9o l  a fgrox i -Al is" '

Detf a le{er t: t \  6aqsg - N€,,1}o^t ,-<hl, d4, v, bo.}r€r

La^ S{ . ,  o" \  Ci r  a fgro*rh4} to^e^

(ft(*,tlhJ\ s k' - Jr(*.) rr (*r\

Anrr:  De\a L.6^n t  ig€,-  So,^ horr-r \gVval io"Qtq4 l i t t  gt t

baxrr l '.^in,! n^ia3[r-lqal.a\ Ptob\<t-

f (x',\ su? - rr(xu1 teh- bl;r ,".isla APP'or.
--Zo= Yu*r '-  Xn+ 3,.



Ex  v i  v i l l  f , ' ^ ^a  Qa  app ro r r i n4 l i o , r  [ i t l  de^  i cLE  l i , r j { r 4  fq ' . 1 . } ; o

C ( t ,  x)  = X,  e* . \

F6, dalag*n\+l€rn4

0"1

Fr5.sf soLer vi Jacsbi4^€^ fb' resid'aql [L^h[io^€r tf:

0 . 3

fJ { * t } r ,  =  
*P= 

-4xr t i  { l {x l } , , .=  
+  

-  -x ,b ;qxr t i

d{ ' .  i .  1 , .  .  ,  . {

V;  |4.  xo= [  |  o l t  so]-  sfcr l  parr t l

DA cchi\ls Gtio,^ le rqi^(f4 Llad"q\ los^i^1

[ - o l l - ' I
l - l  - l  I  l o . 3 l

f (xJ r" = 
l- | -r | 

,. =lo.l = - r'(*o)

l - ,  - r l  lo . l
be Ra je .  So= [  0 .5q  -0 .6 t ] r  s r ;  i  s ia  ]q r  le1e ,  Oo" -

| r r i  v< t= ,K, .+so=[ l  o l r+ [o .ce  -o .1 , r ] t  =  f  , .gq  -o .b l f

be l \a  C; r \op9 G. [ l lge .  n r l  { i l l r  \ .onu  e /gQ,^3  n iF} f .

Ar.n-, :  Avq- Ae^^c ' - ' i toJ,  basc'qJ pa N€wlo^1 n-efod, [q^

n^t ((lyckar o, \t Ls6v(rf gr( da r4a,- slt.W f6, lq^91 i(rq^

< *  ^ o l l  s l i l l e .

= ?. \ '



6.t.t '  '  L' inid.h 6ftl ie*.i"qs pJb$in^ .^ed trri^ar., i l l to.

Deltq i^^ebir,-q$ bnde C,{,r[*io,.e^ o<\ vil l trore^ ,.^r f l-g

si{e'..1v0';(4 I l^iiea.

p '5\ \g* 4r

"-"^ C(x) = tr t1 Anf,e' vllllaore^

d i .  n z r ( n ,  A e R - t ^  h e n ]  & , t \ G

Proble"-cl loses -€ d t.lntp av usi_p 
le1,

El! LG s ogh"-e,.r^,g sptobt€,-gl

8 x , -  l l x .

En av le slq^lc.lf,o.*e, $b. et

( n a = t 5
{
(  x> -  o

lR^

,*e[oA'.

x l

!x,.11*-={o
-xrr3*r--la

= La=



-t.

?.t

l^ |erpolat io ' .  -  AnpdJ54 Q^ L, t ' .L l io, .  l ; t l  9 iv,r+ dola s i r  qt t

$q^\[is, 'Q,r \-.,4r €xal,] f4nn^4 vArf q sbR f e'.. 9iu,.r d al 'a^.

\^[e.po\a[ to^ -  f , ' . , ,  Qrrr^AS\e' .  Gr nr,n.Qris\ , .  a ' .a\y<

rrr \*-d-\  g l l \er  4t l  \ . , \g.go\al io^ s pr0b\gn^ i  Q' .  -  l in^ K ar

Cs \ja^le [t.,^,

F6. gir€,. data

( t i , y . )  d d .  L - 1 r , , . , r -  ^ ^ e t r  t r < t z ( - - . < t , *

36\te' vi Qa 9,.,.t.1'or. f, R.-l lR 3ir 4tt

9 ( t , f = y .  f r .  r = 1 , - . . , " .

Vi  la \q .  6 .^  4 t  f ,4 .  i ^ [erpo lq, \ t  fo . ,de^ g ivna da{a ' . .

A^v6^ln i^J 4v i , . lOpol  q t ;o^ ' .

1) Aggroxrn^al ior. r^e [\4^ g.tn\r[ga

z1 Mr"t\,a \tqrygr n^€ll4^, p,,t'.\cl<6

3l A p?roxir^^e'a lesvdA;r, f","tLio^Q,. {,^€A Q.r\r\arg.

Lli 6rq^A ft" r-qloAe. G. i,.!€9ral<. o<\ Ag.iuafot

s1 Po\ yr.o- 4pgroxir-.Alion vi A op{ineri^g"

Ezaislg^3, rrni\ra l6sr.i^9ar och \_q-iilig_leri_g-

€,- i ,r lezpolA|io..s f.1^kl;o.. qlf  ry(\<( So.* elt l i^ ida I ghv4lto^t

11S[e, r l -  oLL har  dd ' fb .  i4nn4 €Qe^(LagQt Q,vree^ la ex i r l€nt

o r .L  4n i \ ' q  \ 63 r . i , . , 1e r  IOF  <+{  th l . € \ v .  t y3 l .  De \a  i n r \ cb4 ,

q\ t  or^  a ' . [a \eI  oLeLa^la pAr*e 'e) rat  )  an\a\e]  € \NA[ l  6-QL

sqVr-4r  in \g.  go laf rDr?^ \5g ' .  r , 'q ,  ph n^s l rva.e^Je sa| !  iz

\Dtnr^1e^ i{q r{a,i \  orq syslerel 4r 6verber[ i ,-.S.

1.7

=B=



F6r.all ta f.ar- Qn in[ezpotaal, an$"-de, vi en upp(6t[nr^f

r .^ed bas fq^\ . [ io, .e,  $,  ( t t  / , . .  t  S^( t )

Nq flil de l, li^laza e\val!o^ r syller'^ el

l(t) = E "3 Qi (t)
J ' l

dA. vr vil l  bei$6r..,-.a de o\o4^Aa p4rau€[rAtn4 x i .

I i  r y l )

va'.[ igaclg i . . ]ergs\i !acic.TC.

belgc\<r 'az v i  lP1.  son-  {pgs4Hni^ jer

(k  dc0,^ ic .a I  pd e | l  g iveL i - .Fe,vq l t ,

ipoly ' .0"*e, . ,  4ug6a n^yc\et  l r r t r  kot [J4n^

bt ;6

F6. al l  i^ !ergo\e.A n s[ 'p{ . t t t fgu vdl ic '  v i  k= n ' - \  f6t  at t  Lo"^" 'a^le

slsler.^ sLatl fr e^ qni\< les'. i...9. be^ nQSl ^zlrlq/h94 \aJe'.

qH t i l td*Pa {b. uppbyggl av Ae ,. (b. sla F^o^on^ ta\e"'q{}*r d,

Fe.  l -  1 , .  -

x . t  + x 3 t l  + . , . * x ^ t ^ - l

4i (ut= tr-r

lvs vi fa'

P ^ - , ( t \ =  x r +

Att n"r V.dta qll I i^le'polercP. data pq'.lc[€r,.a (

t = \ r . - . r h

i^ .n 'eLd. a\ l tsh At l
,\

f  ( t , )=  E  * :  $ ; ( t i )=  y r
) = l

Deta i'.,,.ebia et lys[e,^., av 9o.-e- /Ail =lb all ltsq.

La,*glij l 6,, all vi[a a^[ale[ basfu^Wio...€' r\ [itr atl v4r4

l i [a -.ea a- ' tclel  dqta pur\, !€r -  fr ,  ai l  t ]  q[ kvqlrqr isLt

(yS{€n Son L4^, or* /A -4. 
icL< sr,ffrl!fic, lOsqS exALl.

?.3 Poly,,sn^ i".  l€ rpo\t5e rr,rg _ Dq".

F6, e tt  qivq| h c t |al l< >, O

4v al lq pOly,.On- av graA

ValeF 4v Ml a* 46v[^fa

oc\ \Anqa q,|rdla'. ) *o14rtl-4

l. \ .1 l ,{q^6r-i4\ baS



b a $ 4  q g e l l  \  6sqr Pq,.. \ [9..  ( \ i ,y i l

i " \ r . ' . r

l A  x :

DQn. rq

...4 \. i S'

b g'.Zn^^i 'rQ€ r 
t  

Vo.. lg. r- s.. lq

A tt fi..vd^fq lt..,\c r,*o,.sr*,i4\ LqJ i.r^Qb4e dqr.\, Ql, ri tk ;*4-

le\srer lc4nn4 l r l l .  F6r s lora v4,  de^ pa \  b l  i r  bare\en-e^l 'e"

r\^Qr. o,.L r-€r pa.a\\elle, vi\LgI n^eAf6e a'l l  Va^J66^6,.lqs

a^A l r i (  b t ; .  i  l \a  Ls ' . l r l i  6^Q-41 '

N e.^rfg,. i..f e rpolali s n

F6. q^ giv€^ .rgpsdtt.. i^g dolap..r",\tqr (t i, ya) i '1,.., rr 9es

Ner^r lons bas fu^U.I io ' .e.  fO. Pn-t  4v
j - l

T[ (t) = .T[ (t-t,.) )= \, . - , h-  k . l

Med N e .^rlO,- r bqi fa. €,r givg., poly^qr.. b al Fo. n,e,.

p^- ,  ( t l  - -  X,*  * . ( t  - t , )  r  x r  ( t  - t , )  (  r - t1)+ - , .  r  x^  ( \  -  r )  ( t - \ i l  - . .  ( t - r^

Vi 3€r q[;Oi^ def i ;+is^(n Alt

f f ; ( t ) = q  l O '  L < i

beltq 9e. del, posiliva ned \al<"., nir..,\i je,. all A v.ed e\e"^e,r[

c\ii 1Y: (tif , bl; ' q'*der I' ia^9.ll ir.

Po nds{o siAq Gfio €lt ex. pA Ne.^r}o,. i . . le.go\isecia!.

o 5 3 $etia -A€ Sy s l Qr.- q

ll ::[1ll ,
r - . 4$ r i s  ya t  V l< -  " i ^Ae .

-t-3-3

= LS-
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o l

Ex har

-z
V

rl
-2 t  - t  o

iq^Ae 
q^Ae, |ri4.rf qli lra sysl-er*

l ' l
l r.l
In l

Mel Neurbo^s, bas fas fot

l o o i l - l
l, rz-r, o llol=
| ' t3-t, (t. rr)(.r-..11-J

Atfrsa '-.eA lalep.r^t le',;4

t: . "llil lll '  3  3

L6res de l la  h .  v ' r  x - -  [ -

V i l \ce l  a l l lsh i^ "Q\Ae aH

sE\< er 6;

P( t )= 
-ZJ + 11( ' t+ '1 . ) - . { ( t+

1-1 r i  - \ ] t

[e+ t.r{ez goli se.t^9S

a)t

ps\1n  o t -  v ' l

Y
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?.r.1

'1. q.z

S}/<kvit polynon^ i,r l  Crpolerd^q

F6. qt n, i , .sLa sv4cig\Ql€rna cH ta C'a* i . , f  erpolq.r lgr qv

re\ql ivt  ld1 graA, \ r ,a, .  n^4* de\a regp s i l l  inLe,va l l  !or*

r .^4r  v i l l  i ^ [QrpOl  era i  f f  g 'o  AC\  i . , ]e .va l i .  E^ l i l l  fs t iq^Je

6 i , , s [  ea  t rgps4 t l ' . , i ^1  l a lap , , l n l . t e t  ( t , ,  V , )  i  =  1 , . . , h

n^gA t ,  (  t .<  ,  - .  ,<  t^  q^va^de-  rx4a o\ iLa in le 'go l t r ta$f

f.-\Lrq...c. f6,' v4.iQ de\i^l ervell. tbi, t i*,1

Pqn\ \erne Ce,  v i \ \a  v \  by\er  dg\ i^ lerve\ l  \ t4 \ \a '  v i

bty!  p  *a\ t lga

M4, .  lc4^ < i4\v  v4\ ;a  v i \ lce l  9"aA\a\  rn^4r  v i l \  t  c  A i  de

t ' rp \ ;^€t l '  n^4^ Cq,  r '€ l \a^  pt ' r "L l  e '^A.  De^ €*r+tas!< d,

\ara rh la  l ; , . . |er  r .^e l la , .  pd"r \ \  eraA.

Yt

l..r

(h.

t r  t r

l'69'e QraA -A^

r-4, r  + i l \  ^At la

tt t1

vi l3e, gi  derra sgl ines, Aesls r, i r l .org 6ver9i^9

Spl i -4 .

Kqbi sLa sPti^€6 inl e'Poli lezi^9

En spl l^q 6r ai t  s lyckvi t  polyr .6,-  ov grad k so, .^ 6r ko, . f  tnqqr l ;n l

d i fCc.e. . l icrbqr lc- l  gAngac bgl ta i r , .cL4r a(13r;  a l t  LqbisLa spl ;^qy

Qr di0fe.e,-tre.ba-a Z qqr. Atf besf4,.ra Sp f;^sr Irlt ctt j ivcl a^]ql

nallJa]q gon, q] pi 4tl q^vZ^tra s4nn^4 deaualor oc\ (Cs. \.,rbtst c

sp l ;sg)  d t€^  a ' , { r4d< ' lu4 lo r  i  6vcrqZ. 'Qaraa n^g l l4n  o labq sp l t - 'e1

6e^or-^ a* sElta a^[.aAerivaln4^ +il l  O I i,^lpq,..kl-a,.< far 4.r

naf*r l lg spl l , r t .  Se exen-g\ct  pZr " .AsLa sidq.

-- Z*=



Ex Kvqd'aliska sPli^es

Bestd^ kvqd.qlirka

ghtt|€rra O, t, , I

Le dn t^9:  An(4{f  pa

vid r,, lor po lcri^g)

L6S,.irgj

Sgh^eS S6rvr

Sor* 'ujgft lle'

€lt sr-a* sa F

i,.fe.golerar N(*\= *3 i

s'(o) = o

(Ja,*Cg. N e.*r Lo,-s 9o.'-.

A'rrall..

S r =  4 r b x r  < x r  S , ( o ) = O  g e r  4 = O

s l=  b+2<x

Skot. O (la, si(o)=l * b= o

s , ( + ) = i = + 4 . . i  d . r s  s , = t x  . - . e d s l =

N,r a. . fd*s 3z svrart

s .= l+d (x - t \ * " ( - -+ f
\ Ut fi^,, ,^, s, 4lt s. (i)= t

< l =  l + z e ( x - f )

s" ( t )=d l :  r l ( i )= i  *  d= i
s pll".q vil\trs

31(r)= i. i(*l "e (if= I * e=i

oc\ s.= *  "  i (*-*)  ' !1*-l l

a x ifS v A r :  S , =

'-aE=



Nrem<r i J iffe'g^$ r cr i,.8 _

t-3
t

5 $t*r
a,Nulr*c.iglc kv4A.4f rl r I --

N.en".er is lc 4pproxinal i  Sn

h qr-rer isI l .  \cval  r4lr4c

d x g  Z * . C ( * 0
i = l

av be9.a^sc, lq ,  in lQ t rq \er  \<a[ l  qs

F6. 4T 4Pprgxi p:"r<tA i-- l -€f ta\er 4c.v6^Ae' vi  €tf

v ik la t  q^ \q\  i  1 f  q9r4^dvA, le^  fa .  e t t  h^At  i  j t  a . , l -a , l

r , ^ d l g q n k l q r  l ^ o L  i ^ t C j r a [ i o , . s  i ^ . l e , v 4 l l €  [  l , * [ e 9 r 4 \ e , .

gir  i^, [e.va\teI  fa,bl

t

i ' . legrq. .Ae^ |  ar  !e.a\^qA hct lqt

I  ( ( )  Qt  qpproXr , .  ? r4d  4v  n-  p t rn \c f  s  Lvad 'aLq.s  re?  e l

a,t Fo"-€-
t\

e ^ ( f ) =  t . . r i f ( x , l
E - l

l i l r  4 ( x r < x r < . - ( X " . (

P,e".Lleta{ y;  i  v i \ t ra

. .oA€r- oc.h tr t i  Lql las wi\ lgr.

D<! f;,.^J 1n cegel son STger alt 41.: kvadtalqt 4r:

6 p p € ^ r  D 4  4 ( x r  o ( L  L t ^ ^

-s la^.d,  b i  4=xr o( \  b=x"

Y?fu mi+\ d,4t\ vi l ;a node. oq\ vikLcr fe, aH 0a e... 6..s\<v4,1

ni vh Av ^oglra,.-^\ 3f 9ar 6ve,l+5n\1,9 b era\^',^,f S r.,ra^jA.

= ?9=



l{i'
a i -  l Ne.^ l lo*  -  Col€r  Lvqd.q l { r

,  Ei \ \qsl  6r  a l l  vA[a e^ 'g lacertxq.Av ,-ole.  5 i  at t

avSlirdel ^^e i[4,". ]vA ..Ol e, 
-4l. '  

tco-5]a-f 6y4, !. e la
-r

inlervalt€v I a,b]. Delb^ f6c Ne,^rl-o,.- Cot-es lcvad.q[,ac

En ,r- P4*Lfs'5 6ppe^ Ne.oLo- -(oleS .<qz\ l*4' ngdgr,.A

X u =  4 + L ( \ - a ) / ( n + r )  t - - 1 , . - , ,  ^

oc\  €r  s la^gJ rele\  e^lnqL .Neql l 'o,^.*  (o les:

x i =  A 1 ( i - l ) ( b - ^ ) / t " - t )  i = 1 , ' ^  r  h

De$a 9e. oss {re n^ycLqt 4..v6^lM'a reQ\ar

Mi l f  p*^. t ls  ret€i :  E' .  pu{ ' . t+} l  6p10^ Neol-o^-Colet  reget

M(fl=(u-ar)f ($)

@z Tvi i^lp*^klt *ed goly- av 4'al I

T(91= * r(b)l

( i , . tpson( r€4€l: Tva a-^Ag*^l. ler o(\ rnit lgq^g -ed

psly'.or- Av 4rAA Z. De\t4 ?e, l-€ -P,t'.tct'c.r sfh^gd

Neurlo^- (ole3 r<ge\.

,er ell tvap,r^\<tqug SIA^9d Newh'. -(oler reg€l.

s(f t= ?( t  ^ . , r f (+)  - f (b))

ftrr"r



8.U N qn .eriSk d, ff".a^[,"r ,:1

F6. Q,^ 9irc, .  s lc j ld^9d \ ,  [e\ .a\ , \ar  v ' r  Tayls '  qf"c&. l i r { (^

f(xtr.). f(xfr ffr)1 * fhtLt* !-_tft h3 r....
2 G

o cl.

f  (x-r ' )= f (*)- f i , ) t .+* +rrL-"-
be^ fe .sl,a llve<t<li,.ge^ ge. l6s,.i^?e.. pd Ct("1 g€nrsr.^

$a-.Al difFe.e^s lo.-q1,.

f'(*)= f (xrr.J -t(x) 
_ f'txl' t z

De^ 4'.dra L{lvgs\. \ ;^ra^ lrQ. '  pi  -olsv. Sa\t lBs' . t^4Q'.

{?nor.^ \aUA+ d; ffe'e{ fo..-e\n:

F6. all e.t it le Qr uer ng$Qr4nn r.t lt]-.(ri S[ orPPrqXi nq I io^

av ){u|fq..., Anvi..}er v\ q4,.\r6.al diCCe.e^r:

f 'q*1= l(xD- S(r-x\-  f" ' (* l  k"+ -  -  c,  C(xrxl  -F(x-t  \
Z \ 6 Z h

vi  L.a,^ dve.r  r r {  ec\at \a e^ qpp"or\ ,n4} ion f t .  f " ( t l ,

^ r r z . . r  _  f ( r t t \ - 1 9 ( x l r C ( x - \ )  _  f ( \ r ) , . ^  Nr \ x r = F - r E  r h - t . , .

^. f(x*r) - zf(x) t f(x-hl- T

=  3 1 =



8-f R i  c\a.Aroc exl .agolal i  on

Ef*e . lo^^ ^r , t l^e, 'JrL i , r f  j9r3z1-g oo. lgr ivg. inf  a l l t  I  I  r^asle

bqse'es 9i  c^ speci f ;q stej \ i^gA h,  r rd,  v i  i  s l i  lvve. l reL

v i l l  la l .4  l r+O,  ko , *  R icLa,Ars t  r *eA e^  l6 r , . i ^9 .

La+ F(h l  b€ tech^a v4de!  9 iv< f  . ^e I  s [€9  la^ ld  t .

on^ v i  \e,a\a,  eH vd,Ae pa F 0e ,  s le l  t ,*  0 sZr ka-

vi  bg'a[ , , .a,  c++ leorq]r5\ ]  *pgQ*a-uAe'  pa t r  d ' '  t '+ 'O-

De$c ta\ ta,  f t ,  ot t  €*Lr4Psl€,A $.d^ el f  g ivg L va; le

kCb. aW C" ett \co,reW vn,ls Pa F(O\.

L a t

F(r . I=  4or4 ,hP+ @(r . r ) "  
'  

d4 ,  h - rO fo ;  . .g !  r>  P

4o oc\ 4, d,r oL6^da.

F(Ol=q^ A' Aet vr tdLez

V; br.il.^a.. n(1 F fA tA llcllA^9lv [. oc\

4 Posi  F 'v  v  la \ ,

Vi  h4 ,  n t l

F (h\ = 4o r A,\P t'O( t ')

Or.\

r t | \ 'ao .a, (|f+o(;.)

Vi Ca, alllrir

oo= rtrf - 
ffi-i4t 

+b(h'l

Delta G'fa'a^dq k4^

trc sr' i ,.9 e'Lil l ik.

ujgrqpar ll\\ t l i\t ra{trl1 woQgr4- n

Yq d q , .I
I

--"llz=



q .

q . l

Begv^^clsevd.Aqs p.sb\?n^ 0e" oDE ..

gDE

E' .  l ;99ere^Lf  q \g\v4[ ron , i r laqger  Qr.  re \Al to ' .  o^q\ \q-

Qn oLa^J [ ; t \s !a-Acf*^L[ ,o^ yZ(gt  ocL €"t  e l le.  l tya 4v

y1. r  le " i  r4 [o r  *^eA avre€Je pa  t .

N\lr"e.rlLq \ts.. i*qar* av ODEs

I'l
$

q_3

q.7.1 E'al<;t t*€[ol

I
II

De,^ c ' . \ r , \q t [€  n^Q [oAe^ a}}  8614 Qn xqn€- i l \  4PP.ox i , -4 [ io .

l l l f  en ODE. dr  E,a le .s  n*c loA 14,  l6s" i^9e^ vr l  t i  I  e-

f,ttt = tu+l'.1

$e l  av

Y/r.*r = Y/r. t I''u S(tr" 7r.')

be,r^a n^etol  La/ le ls vtr  Tay\or 3(r i€a:

y1 (t *h) = il (t) * 1". yl' (tt * I f.tyt n (t) *. -

g€^0r -  A t t  | a  t=b , . ,  \= \ r . ,  y / t ( t , " )=$ ( t r , y , . )  oc \  Lo . t - re .

l"A^ te.ne' av ord^t*9 ) l .

An l\ iq difFe.e^s qp?rox'ra^alf o,r

0.^ vi  Lv |e. ql  y/ ' ( t \  i  ODE v7l = $. (  t ,  y l)  r*ot fe,sla

ordni^{€nt di f fe.e^sApp.s*in-al io.- ?"t  deh q\f  €t ra13la

€kv 4lto^ €".

y/r"*r  -  Vr.  =S(t . ,yu)
hk

V;l le l  i , . -gf , { .  Erale ' r  , - ,e{od CO, \6gn;^1qr aV /r . r t

=-33=



[|l
[ '

4, t . t N ogfra ̂ ^!.e I o cL ;fabrU]ct

N6,Qra beqregg

Avr4^f,,ri^g sfel

Tc.r,.k€r r^g I fel

(.lota\ t fe\

€1= Y/r" - y/ (tL)

6rsqVe.

Fly||*\< o.l tre LrLe^s

*o99r4^^l'.et.

6 ^ [ l i g a

Lotcalt  9el

lu= V1 - 4tu-,

( u,r-, 16s^l^9e^ rv

Vall "^et-ol by+et iVer altlr(,r,rq.

lfu yludr Le^ exa\.I,e lds^t-te^

oc\ y (t'{ lor-inle- A.r olE {e^or'-

i^i lriq\ prr,.kL9^ (to, /fo)

det Fel Jsr^- {6r t J ?tf steg I

d€-: nqrrQri St{4 r-,€}Ode^(tr"l

oDf:

99-.o,^ ?a^1,}<^ (t6r, Vr.-)

NogQra,.'.!,q[ {t, n..r-erirI

r*clod



q.3.3 l , . . "phci lq i ' .e loder

BAlIra stq,bi l l f t !6,- .ade fAs or-  n, .A^ l . .a '  ^-61\ i9\elr  at t

d,^vd^Aq i ' , ,1o.^^4l io".  v i t r  | iAe^ tn * ,  v i l l re l '  913r n-el-oJc' .

i h p l i ( i l .

E.tt er bq\d\

Y/r.*r= Y/r. * kt$ (tu.,' Yt'*,)

Fo" a\ t  \<r t^n4 a. , .v7,^ lA a^ i r*Pl ic i t  o^t [od b<\6'e '  hr{ ' r

vg[a V4l  nr4- SLa \ \  bc,1+. be,.  i *9o'n4 [ io"e" hA" ' [+S

la t tasb  h .  €^ '  exg \ ic r l  * t lod  ! 'e *  E .a \a  C 'a" " .a  \ .

Ex

( t

( y

V

Ta grob\er-el

t =  - J t

(o l= I

i  vd \;e' sleg\i^1d l- z O.5

y,  =  yo*  o .s  y l

Nq l i l l4n-Pqr  v i  Eute.  $ran-q l

Y,= Yo-  6 'sr ro =6.5 (sut r  f i3 ! ; r '5)

\ \
De tlq f/ 

\ yoo\

y ,  n  0 .1T  04

Vi \esli lr^,-.e. r\r.t slabil; lek^ 6t Er.rle. bo,Lil:

ODEs sc<W }es[  y ' - -^y

Yk* ,=  Y. *  \XYn*r

Yr .o  Yu ' ( r  
- t "x )

|  |  \ k
Yr.= \11-r. ) Yu

F6. arr! nnr E,^\ez bq\al s[al l  t /4r4 sl"Abi\ '*As{

Vi\tr . t  Qa\\ez Vt >O 'dr Re(\ <
( |ab i \  n  c lod .
Ovitlkoctgt slqbil ..e tol-

= 39t

0.

i-.^\ t '



lo. 6r4^sv4rder prob\e,.^ Ca. ODE s

Ell bri9y,.'.elSev6;dgs pro\ten^ Cor ODE in , .ebdr  4 t  de

v i llt+or so* 9e s t 4,t sa/ e.. las! e^ p\,1^U\ (t.' A^stl.Je sgtob\e *

qyse. dAz<,n^o\ rn€r 4^ €^ pq.^Ul. Oftall in[e.vAl\ d^trgurlckznq'

Ell 4lln.A^[ trri pur\lr grr^rvdzdes frobter- Co c^ ODe

an f6.gla orl,'f ^?u har lo.r.'g,.,

i =  f . ( + , y z )  a < t < !

t\e d Qrd^g viltLo.e-..

I (v(o) ,  y /  (  b))  = O

da, f . lR""* lR" oc\ 9r' lRz^-+ llf

GrA^svi t l [o.e^ GqS vara segarah da Qi, tQ^ \ .o,"-po' .€hl

Av q) <..ba.L 6^,.g!.el\e t ,tdtf,e- qu 4 gl\e, b, *e^ e; tada.

Resge\"F,vc li-.J'& [ o* Ael l^a' Co..-e^

Itsa y(a) * Bu y(b)= c

ld,, [S^,llbe lfx^ , {. e h^

to.3 I n Stci{{ni,\4S Fi Q { oJ€n,

Ex Vi  hAr  $at ;A" .de

f*y"* py'* Y) = f(t l
{
(  v(o)= c, ,  y( l )= c. .

Vl saker ), (r) 9iv<l

[rdp*'.\{ s ra'.dvArderprobtq"^ (nv g

da.  o{ t .<  I

C ( t l , u , F r I � , C , r ( 1

= 3b--



LOS.,i^g r-el i , . t \ i* lni.rfr nQf ode^:

Sk iv or^ (nvn) Sor-. $ys\e* qv tr4 qrdniag€^

fv '= t
1
(  Y .=  r '

vi Cil '  da (nve)

( v l=  v .
I
I t j . = f  [ n v . - ! v r + 9 ( t l l
I
/  v ,  ( o )=  < ,
I
(  y . (o)= S <-  obs

H h' hr I €n p4ran€[.€r (varia\el)

Vi vhl5e. n* s sa a'tt l6sni,ge^

y, (1, S) = cr (€". e\..ral io^ I S)

Vi \ar A\t lSh €rr eLv4Lio,. i  v4riq\( l^ S arl l

q (s )=  ; , , ( t ,  s ) - cz=o

Den'.4 l,Sses t. ex. -ed seLq,\+n.€foAe".

sL*,  = sk -  f .y ! t '  sr ' ) -  c . l  (s . -  su-J
Y, (1,  st ) -  y , (  t ,  sr . - r \

Vi beh6ver alltsir |va glarlApprsx\*.qlio,.er

(nvn)

\6sq

S o ,  S ,

-- 5+--
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