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Kepalalo 5 APIOMHTIKH OAOKAHPQYXH

H otpamywkn wmg ap®unukng olorAnpwong eivat avtiotpoen P’ auvt] g aplOpnukhg
napaywywong. Andadr), eav Sivoviar ta onpeia [xl., yi] arntd ta oroia digpxetar n ouvaptnor,
Bplokoupe 10 CUPITIOTIKO MTOAUMVUHO KAl OTI] OUVEXELA TO OAOKATNpOVoUnE. AnAadr):

B B
jy(x)dx - J‘Pn(x)dx E¢ 5.1

‘Eto1, xpnoonowviag tov turno tou Newton yia 10 OUPIITIOTUKO ITOAUMVULO

P(x,) = fo+s-Af,+ S(S )Afo W'ﬁfo*-':i(j'diﬁ)

i=0

AapPavoupe  S1agopeg peBOdoUG  TPOOEYYIOTIKOU  UTOAOYIOPOU NG TIPS TV OPIOPEVRV
OAKAN POPATOV.

I. I'ia MPOOCEYY101 PHE CURNMTOTIKO MOAUGVURO 1°v BaBpou
Bpiokoupe:

X s=1

jf dx_j(fOHAfO )dix = hIfOJrsA]%)ds—ths| +hAf0

X0 X0

0 EE 5.2

AnAabdr) tedka:

J =207+ 1)

Eivatl mpo@aveg O0TL £XOUPEe avilkataotr|oel oto S140tnua 0AOKANP®ONG Ao X, WG X, Tf] OUVAPTNOT)
f(x) pe ma eubeia mou evover ta onpeia (X, £(x,)) xat (x,, f(x)) xat o anottdeopa sivat va
urntoAoyifoupe 1o epfado tou tpamneliou rnou oxnpatifetat.

ZPAAMA

To o@AaApa Otov UMOAOYIOpO Tou OAOKANP@pAtog Adye tng avikatactaong tmg f (x) pe 10
OUPITIOTIKO MTOAUGMVUHO p(x) urtoAoyiletatl ano v 0AoOKATP®OT ToU opaApiatog, dnAadr)
s=1 2

E=I@h2f"(é)dx=h3 [ =5 rreds=n' s )[——S—}

o 6 4]

1

=-Sh /() B 53

orou to &, etvat onpeio tou Saotpatog X, <& <X, .
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II. T'ia NPOCEYY10N PHE CUPRMTOTIKO MOAUMVUHO 2°° BaBpou
Bpiokoupe:

X2

T S () = | ( f, +s0f, + sls-1) Afozjdx =h f( fy+SAf, + sls-1) Afozjds

2 2

o

= h(2f0 +24f, +%Af02j

:%(ﬁ)+4fl+f2) EE 5.4

ZPAAMA

Av 0AoRANP®OOOUE TOV EMTOPEVO OPO Yld TOV UITOAOYIOHO TOU 0@AApatog Bpiokoupe:

2 5(s-1)(s-2
xjo—s(s 2(5 )£ frax=0

10 Oroilo aroteAel «€UTUXI] CUPITIOOT». OTOTE OAOKANP®VOUPE TOo PEBEMOPEVO OPO KAl TO OPAAPA
givat

o f S(S'l)(;2)(5'3),’14f(4)(§)dx _ _%hsf@)(fl) EE 5.5

X0

pe x, <& <x,.

III. T'a MPOCEYY10N HE CURMTMOTIKO NoAumvupo 3°v Badpou
Me PBaon ta rponyoupeva Ppiokoupe:

3h

[ f(x)ax = [ B(x,)x = ?(fo +3£43f,+ 1)) EE 5.6
pe opdApa

E“8—30h5f(4)( ) xy <& <x, EE 5.7

AnAabr), 1o o@dApa eivar g autng TAng O(hs) pe v mponyoupevn péBodo. H axpifewa
BeAtiwveratl oto emopevo Pripa, dnAadr) yia cupretiko nmoAuevupo 4ou Babpou, to omoio £xetl to 1610
O@AAPA av XPNoPonol|o® OUHRITIOTIKO MTOAU®VUHOo Sou Badpou.

21 BipAoypapia, o1 mapanave oxeoelg avagepovial og TYIIOI NEWTON-COTES.
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5.1 KANONAYX TPAITEZIOY

Av 10 Srdotpa odoxkAnpwong eivat peyadlo, tote opiloupe pla diapeplon tou Sractrpatog

{a = Xgges X, = b} oe n+1 unodlaotpata, 6MIRG @aiveral oto Ixnpa 5.1

T{x)

Yinv ouoia maipvoupe 10 ABpoopa twv epPfadwv TV ermpepousg tparediov. Av ta onpeia eivai
10amexXovia, Tote Pe Aot ta Iponyoupeva:

X3 Xl

.ﬂff(x)dx:""f‘f(x)dx:z""f})l(x)dx:]l,,,+I...+ J'

Xo X X,

S h h
= ZE(J(; +fl-+1)=§(fo 242 54 s 21,4+ f1)
i=0
TeAKd, KATAAT)YOUHE OTOV YVOOTO Kavova tou tpancdiou.

B

If(x)dng(fo+2fl+2f2+ +2fn+fn+1) EE 5.8

23

ZPAAMA

To ouvoAwko opdApa Ba eivar to dBpolopa v opaApdiev oe KAbBs éva amnd ta unodlaotpata
(%, X:01)

TNV ATEAER) B 5.9

av opeg n f "(x) elval @paypévn Kal OUVEXTG OTo [xo,xn], 101e Undpxet éva katdAdndo & téroto,

oote 1o abpotopa va yiver (n+ l)f"(f). Onote:

__r (e~ () f7
E==72 (4D f()= = (b-a)f"(¢) E¢ 5.10
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5.2 KANONAX TOY SIMPSON

Av 10 Uno oAokAr|pworn daotnpa To xXwpicoupe oe tPLadeg onpeinv, TOte ya Kabe tprada
HIopoUpEe va XPIOIHOIIOU)COUHE TOV TUITO (5.4) yia Vv IIPOOLYylon TG OUVAPTIONG HE CUPITIOTIKO
roAuovupo 2ou Babpou. Enopéveg, anateital aptiog apltOpog unodiaipéoewv 1ou H1aotjpuatog
(a,b) . Anhadn

Ij:]f(X)dx = zg(f +4f.+ 1)

h
:E(fl+4f2+2f3+4f4+2f5+...+2fn_1+4fn+fn+1) EE 5.11

ZPAAMA

Ba eival ipoPaveg 1o ABpoloPd TOV EMMPEPOUS OPAAPATOV, EMTOPEVOG TO OUVOAIKO opdApa Ba sivat:

E=-2%ptpo(e) x, <z<x

E¢ 512
180 S

5.3 KANONAX TOY SIMPSON 3/8

Kat’ avaldoyia pe v nponyoupevr pebodo, av yia xkabe tetpada onpeiov dnpioupynon éva
OUPIMTIOTIKO MTOAU®VUHO0 Tote Oa KataAré® otov tuIto

b=x,,

jf(x)dx:%(fl+3f2+3f3+2f4+3f5+3f6+ e 42 10 +3f,+ f,) EE 5.13

O=X

mou rpo@aveg Ba 1oxvet yia apBpd vrnodaipéoemv rmou dapeitat pe to 3.

ZPAAMA

To ouvoAko ocpdalpa Ba sivat:

EE 5.14

E:—Z;-—gh“f(‘”(é) X, SE<X




63

5.4 MEOGOAOX ROMBERG

Av pe TOoV Kavova Tou Tparnediou éXoupe UITOAOYIOEL Pid Tijir) TOU OAOKANPOHATOS, £0Te /|, yia
Brpa 4 kat o ouvéxewa urodoyicoupe pia veéa tpr /, ya Brjpa Ak, tote priopoupe va Kavoupe
pa mpoBAswn ya v akpyB3n Tr).

la napadetypa, av xpnowporiotovpe ) pébodo tpanediov pe Prjpa # Oa urnodoyicoups pia
T yua to odoxAnpepa ¢ote v I, eve yia Bripa Ak pia véa tpr) tou oAdokAnpopartog £ote v £,
orote Ba éxoupe Ot

yia Brpa k:  Axpiprig Twar) (AT) = I, +ch?
ya Brpa Ah:  Axpiprg Tun(AT) = I, +ci’h?

Me AT oupPodifoupe v akpifr) Tipr 10U OAOKANP®OUATOS €ve 1o Celvat pa otabepd. AnlAadrn)
dnuioupynoape eva cuotnpa pe duo ayveooroug ta AT katc, tou omoiou 1 Avor eivat:

_ AL -1 R P f

AT =20
221 R(1-2%)

Enopévag 1 «axpipng tprp xabopifetat ano ug upés wv I, [, xatd. Av yia napddewypa

B¢ooupe A =1/2 , 161

1
AT.=D+< (-1 EE 5.15

Tevikotepa, av unoféooupe pébodo pe opadpa A", o mapanave tunog yia A =1/2 6a ypagei:

12 _Il

n

AT =1,+ EE 5.16

E®APMOT'H

Amodeikvistal eukoda ot 1 pébodog Romberg yia tov kavova tpameliou pe A =1/2 esivat
1008Uvapn g pedodou Simpson. IMpdaypaty, to odoxAnpepa l; yia Brpa A, =2h xkat 1o odoxArpeopa
I, yua Brpa h 6a eivac

h
2
L=+ )+ 2+ £) =2 (fy+2f+ 1)

L=2f+ £)=22f+ 1)

onote 1 «arp1Pr)g T pe Paon ta nponyovpeva Ba sivat:

AT:ih(j6+f2)_é;ﬁ)+2fl+f2):§(f6+4ﬁ+]F2)
/4

ITOU ITPOPAVMSG AVIIOTOXEL Otr) Xp1)o1 g pebodou Simpson , e§iowon (5.4).
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5.5 E®APMOTH TGN SPLINES XTHN ITAPATQI'IYH KAI OAOKAHPQXH
ZYNAPTHXEQN

Ot splines propouv va xXpnotporotnfouv yia tov aplBuntko UTIOAOYIoPO MAPAYy®Y®V KAl
olorAnpopdtewv. H xuPikyy spline mou mpoosyyiler pia ouvaptnon f (x) oe éva Oudotpa

X, S x <X, ypagetat:
f(x) =, (x—xi )3 +b, (x—xi )2 +c, (x—xl.)+ d, EE 5.17

KAt Ol OUVIEAeotEs a,,b,,¢; kat d;ivoviat ano ug oxeoeig:

ai:M> bi:§’ ci:f(xi)

6(xi+1 _xi) 2 Ee 518
c = f(xi+1)_f(xi)_ 2( z+1 )S +( t+1 1)Si+1 . .
l Xt =X 6

Etot, ) mpoTn Kat 1 $Utepn napdywyog O KATIO0 ONUEio eupioKovial autopata arno TG OXEoEIg
£'(x)= 3a,(x-x, ) +2b,(x-x,)+c, E¢ 5.19
f"(x)= 6a,(x-x,)+2b, E¢ 5.20
Evo ota n+1 onpeila x; ot mapdywyot divoviat moAv anmid g
fw)=¢ f"(x), = 2b, EE 521
Eivat mpo@avég o1t n KuPikr) spline €ival 1Kavomou ke POVO yid TOV UITOAOYIOHO MAPAY®OYRV MPOTNG
kat devutepng tadng. Ma avotepng 1aéng rmapaywyoug anattouviatl avetepng tadng splines.
To oAoxAfpopa g | (x) PItopetl va 1pooeyylotel g £§ng:

Tlf Jdx = Z[j (x-x, )* +%(x-xi)3 +%(x—xi)2 +di(x_‘xi)}

i=1

Xitl

Xi

3| ) ) )|

av h= x,,, —x,, we:

j £ (x)

OUOCLlA0TIKA, EIOPEVRG, ApPKel va uUroloylooupe ta mnapandve abpoiopata yia va €xoupe pa
e€alpetikd akp1P1) T T0U OAOKANPOUIATOG.

h4 n+l h3 n+l n+l n+l

b +—Zc +th EE 5.22

i=1

[Ipopaveg, 1 pebobog mapd v axkpifeld g dev eivar n PéAtiotn and droyn apiOpouv
npdadewv, Kat touto 81011 0 uroloyiopog v splines eivat xpovoPfopa dabwaocia. Edv odpwg ot
ouvtedeotés a;,b;,c; kat d, éxouv 1181 urodoylobetl, tote 1 PEBoBog ouVioTATAl AVETIPUAAKTA.
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Na unoloyio6¢ei to odorArjpopa (kar o tapdaywyor) g ovvaptnong f (x) = sin(7x) oto Sidotnua
0 £ x £1 pe a spline mou xpnoyomnoiel ta onueia x = 0, 0.25, 0.5, 0.75, 1.0.

Xpnowonowvrag t ovvdnkn S, =0 kar S; =0 PBpiokovue toug e&rjc ovvieAeotég:

1 X Si a; b; Cr dr

1 0 0 -4.8960 0 3.1340 0

2 0.25 | -7.344 -2.0288 -3.6720 2.2164 0.7071
3 0.5 -10.3872 2.0288 -3.1936 0 1.0

4 0.75 | -7.3440 4.8960 -3.6720 -2.2164 | 0.7071

Omnodte to odorkAnpopua yiverar:

(0.25)?

6.251* (0)+ (0.25)° ( :

Pl = 02

=0.6362 (aro1Bric 0.6366)

~12.5376)+ (3.1340)+0.25(2.4142)

O —

To opdAua Ba sivar ¢ ~ 0.0004, cvod ue m uebobo Simpson to opdlua sivar: - 0.0015

5.6 MEOGOAOZX ITPOZAIOPIZTEQN XYNTEAEXTON

Fvopioupe aro tov OAoORANPOTIKO Aoylopd Ot urtdpxet piia KatdAAnAn tpn € oto Sdotpa
0AOKRANP®ONG (a,,B ) oUT®G WOote va sivat:

B
I f (x)dx = (,B - oc) f (f ) OEQPHMA MEZHEZ TIMHEZ EE 5.23

Av 1o yevikeuooupe, Oa propouvoape va rpooeyyicoupe éva daotnpa pe €va YPaApHiKo
ouvduaopod tpev mg f (x) evidg tou draotrpatog (a,ﬁ). Emiong, Ba propouocape va cuvbudooupie
KAl rapayoyoug wmg  f (x) o’ autd 1o Gldotnpa. XV Imo ardn ePinm®orn, npooegyyifoupe to

oAoxAnpepa pe duo Povo THEG TG oUvVAPTNOoTG, TNV f(a) ratmyv f ( _B) Omote ypagoupe:
B
[ £ dx=cof (o) +e.f(8) BE 5.24

Ot 1pEg v ¢, ¢, e§aptaviat ano my f (x) aAAd KAt ano TG TpES TV a Kat S.

la va eivat aAnbng n napanave oxeon, Ha mpénet 1 f(x) va eival site otabepty ouvdptnon eite
YPAHUUIKY &g rpog X . Ormdte, av avukataotrjooupe pia gopd  f(x) =1 xat oty ouvéxea f(x)=x,
Ta oAoxkAnpopata urtodoyifovial axkpifeg kat ernopévag Oa dnpuioupyricoupe duo e§lowoelg yia toug
6o ayvwotoug C, xat C;. AnAadmn:

2 B 1

fx)=x = jjxdx:x? 25(:52_‘12)500’0‘+C1'ﬁ

a

B
flx)=1 = Il-dx:x|f =(f-a)=c, 1+¢, 1
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TeAka , eUKoAa Bpiokoupe Ot

Apa

[ r(ekie= L= )+ (9] st 525

Ouoctlaoukd, €éxoupe dnPoupyroet Tov «kavova tou tparediour. Av ypayn tn oxéon (5.24) ya tpetg
opoug, dnAad,

.[f dx cof( )+c1f(ﬂ)+c2f(a+ﬂj E¢ 5.26

0T 1 mapandve ox£on UMopet va etva akpiPrig povo av 1 f(Xx) frav moduovupo to MOAU 20U
Babpou. Omote, B¢to f(x) =1, x xat X kat oloxkAnpwvoviag yia v KAaBe pia ouvdaptnon dnpioupyw
éva ouotnua TPV £§l0WOE®V yla Toug TPEig ayvemotoug ¢,,C, Kait C,, amo T AUcH TOU OIloiou
KataAnye otnv ediowon:

Jf / (x)dx=@[f(a)+f(#]+f(ﬁ)} EE. 5.27

ToU OtV ouoia €ival o kavovag Tou Simpson yia tpia onpeia.

®a propouocape €UKOAAQ va ereKkteivoupe v maparndve dtakaoia, rmpooBetoviag Kal TG IIPWTIEG
mapaywyoug, yla rapadeypa:

f S()dx = ¢, f(a)+ ¢, f(B)+ e, f"(a)+¢; /'(B) EE 5.28

orote Ba mpérnet va KataAniw o eva ouotnpa PE TE00EPEIS AYVAOTEG TT00OTNTeEG Tou Oa pag odnyrjoet
ot oxéon:

ff(x)dx: (ﬂ;a)(f(a)+ f(ﬂ))+M(f'(a)—f'(ﬁ)) EE 5.29

12

AnAabdr), 6a urtodoyicoupie 10 OAOKANp®PA POVO PE Aot TIG TIHEG TG OUVAPTNONG KAl NG
napaymyou Ing ota dxpa tou dactijpatog |a,b|. H oxéon autr) yevikevetal otov tuno tov Euler —
Maclaurin (nog;)

J-f (x0)+2f(x1)+ +2f( nl)+f( n))

- (10)=11(x)

12 EE 5.30

—aUx,) = "(%,)

30240(f“’( 5)= /7 (x)

nou eivatr pua efaipeukd akpipng peébodog kat ownv ouocia PeAtiwvel 1o arotédeopa pe povo 6
ermrtA¢ov urtodoyilopoug g 1ng, 3ng KAt Sng nmapaywyou g ouvAaptnong ota AdKpd tou 81a0trpatog.
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Egappoote n ugbobo Euler — Maclaurin yia tov unoAoyiouo tov oAdokAnpopuarog

7
I= .[ nuxdx
0
Xpnowonowwvtag t oxgon (5.30) uovo ya dvo onusia Bpioke:
7

2 2
T T\ 7w T
dx =— 0+nu— |+—| oov0—ovv—
I[’?ﬂx 4(’7,“ ’7/12) 48( 2]

- 2 0- i +7T—6 ava—ava
16-720 Y TR )T 6 30240 2

2 4 6
T T T

- +
48 16-720 2°-30240

% — 099996732

E$PAPMOTH (MEOGOAOZX FILON)

B
Eival xprjoyan ywa oAorAnpopata tmg HopQrg I f (x)sin(x)dx , OnAadr) yia odorAnpopata pe
a

ouvaptroelg I1ou  tadaviovoviat. Ouocwaotikd, e@appodfoupe 1 peBodo v 1PoodloplotEéwmv
ouviedeotwv. ['a mapddeypa, ypagoupe:

2z
[ 7 (x)sin(x)dx = 4,7(0)+ 4,/ (x)+ 4,1 (2x)
0
kat {ntape va eivat akpPng yua f (x) =1x xat x’onote
f(x)=1=0=4,+4,+ 4, A =1
f(x)=x= 27 =74, + 274, A4,=0
f(x) =x’ = —-4r’ = 7t2A2 + 4712A3 A4, =1
27
apa [ f(x)sinxdx ~ f(0)f (27)
0

TFENIKOZX TYIIOZ

O yevikdg tUTog ya 1) pébodo odoxkArpworng tou Filon eivat:

b

[ y(x)sin kedx ~ h[4y(a)cos ke~ Ay(b)coskb+B-S +C-T] EE 531
1 sin2kh 2sin’kh 1+coss’kh sin2kh
=—+4 f— = —
kh 2R R K2k Kh’
4sinkh 4coskh
= ew

S = -y(a)sin kaa(b )sin kb + 22": y(a+ 2ih)sin(ka + 2ikh)

i=0

T= z yloc+ (2i-1)h]sin[ke + (2i-1)kh]

i=l1
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5.7 MEOOAOX GAUSS

21 pebodo twv 1mpoodloplotémv cuviedeotwv ermMALyaple OUYKEKPIPEva onpeia oto didotnpa
[a, p ] Kal ot ouvéxela uroloyidape povo Toug OUVIEAEOTEG TNG ouvaptnong f (x) o’ autd ta onpeia.
Av opwg Bewprijcoupe OTL Kal ta Onpeia X; MPEMEL va IPOOO10PIoTOUV OUYXPOVOG HE TOUG
OUVIeAEOTEG, TOTE £éXoupe ) pEGodo Gauss.

21NV 1o arr) mePintaor €XoUune:
1
If (e)dr = af (1,)+ b/ (z,) EE 5.32
-1

Orote, ¢xXOUHE TEO0EPIS ayvwotoug a,b,t,,t, xkal Ba anatrjooupe 1 pebodog pag va eivat akpiPrg ya
noAuovupa £€eg kat tpitou Babpou f (t) =11, t* ,t3 , OIOTE SnIoUPyoUPE €va CUCTNHA TECOUP®V
€§1000E®V e TE00EPELS AyvRoToug, dnAadr):

(r)=1 2=a+b

(¢ 0=at, +bt, a=b=1

~ =

t

~
||
’_‘N
Il
|
-
[\ ]
Il
|
I/
W | =
N
NS
|
(]
tn
Q3
3
w

2 2 2
—=at; +bt
3 1 2

)=t
)=t
)=t

0=at’ +bt;

~

¢
Apa

1

[ £(@)de = 1(-05773)+ £(05773)

-1

la f(t) =1t",n=0,1,2,3, n oxéon eivat akp1Prg.

IIAPATHPHTZH

Av ta 6pla odoxArpwong dev eivat [— 1,1] , KAVOULE TNV AVTIKATAOTAOT)

Ly +L(p+a) e =% gy
2 2 2
IIAPAAEII'MA
f
Na vnoloy106¢ei 1o odoxArpoua: J. sin xdx
0

Kat’apxag, aAdalovue ta opa

Zpym
x=-2 +2,dx=£dt
2 4

Kal Otn OUVEXELa, Yia ta véa opia, To odorkAnpoua ypaperat:

1
= % jsin[% (t+ 1)}# = %[1.0 -5in(0.10566- )+ 1.0-sin(0.39434 - 7)) = 0.99847 .
-1
Ia ovykpion avapépouue ot o kavovag paneliov 2 onueiov diver: 0.7854 kar o kavovag Simpson 3
onueiov diver: 1.0023
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TENIKEYXH

H 1n¢6odog Gauss propei va yevireubei yia rave arnd duo opev avarrtuypa. AnAadn:

1 n
If (e)dt =Y w.f(t,)] via nonpeia E¢ 5.33
-1 i=1

Omnodte dnpioupyeitat éva ovotpa 2" e§lomoswv, av anaitjooupe va etvat akpifrg yia moAuovupa
¢wg Kal Babpov 2" | 6nAabdn:

0 yra k=1,3,5, .., 2n-1

wltlk-i- e W

n'n T

EE 5.34

nak=0,24,6, .. 2n-2
k+1

Anodekveietat ot ta t; eivail pieg twv noAuwvupwv Legendre Babpou n. Ta moAuewvupa Legendre
Sivovtat and 1ig avadpopikég oxeoelg:

(n + l)Ln+1 (x)~(2n + l)an (x)+ nLn_l(x) =0
E¢ 535
LW=1  L@=x  LE)=3e-) :
2 2
Omnote ta w; divovtat arno Tig oxXEoelg:
I ek EE 5.36
L )F o

HOAPATHPHZH: Ot pileg tov rmoAuovupev Legendre Bpiokoviatl ravia eviog Tou S1aotjpiatog (— 1,1).

Enopéveg, apkel va urnoAoyiobouv pia @opd Ta f; Kat W, Kal Ol OUVEXEWD XPNOI0Molouvial Ot

k4Ot rpoPAnpa. O napakdte rmivakag divel TG tpeg wv ¢, kat W, yia n=2 xat n =4

n t w

2 +0.57735027 | 1.0000000
4 +0.86113631 | 0.34785485
+0.33948104 | 0.62214515

IIAPAAEIT'MA

®a epappoooupe ) pébodo Gauss ya 4 onpueia:

7 T T
I= jsm xdx = Z:[sm[z (t+ 1)}dt

0
T . T . T
= Z[0.34785 : sm(Z -(1+861 136)] +034785- s1n[z(l - 0861 136))

+0.652145. sin[% (1+ 0.33998)] +0.652145- sin(%(l - O.33998)ﬂ

=1.000000...
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Avtiotoxa, n pébodog Simpson pe 32 onpeia onpeia Siver:  1.0000003 xkat ywa 64 onpeia:

9.99999983.
TCENIKH ITEPITITQEXH GAUSS

Av ypdypoupe €va odorAnpepa ot poper):

fw(x)y(x)dx = ZA[y(xi) E¢ 5.37

a

OrToU W(x) etvat pua ouvdptnon Papoug, tOTe PriopoUpe va SNHI0UPYI|COUE TOUG TUTTIOUG:

(1) Gauss - Legendre
yla ouvdptnon Papoug W(x) =1 (n mpoavagepbeioa nEbodog)
(2) Gauss - Legendre

yla 0AoKANpOUAta tg PopQrg J-e'x y(x)dx ~ ZAi y(xl.)
0

i=1
:li : (e.xxn)

He ouvaptnon BAapoug w(x) =e" L (x) =e"

P

x L ()]

Ta x,,A;, &ivovtat aro rivakeg.

(3) Gauss — Hermite

w(x)=e™ x; piGes wov H, (x) = (- 1)nex2 (in (e-x2 )
L 2n+1 n!\/E
l [H;l (xi )]2

Ta x,,A; &ivovtat ané rivakeg.

(4) Gauss — Chebyshev
1 n
== A I3
l-x noio

V-2

x, pilec twv moAvwvopwv Chebyshev 7, (x) = cos(n cos” (x))
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AYXKHZIEIZ

10.

11.

12.

13.

Me 1w 1pébodo tou Tpareliou OAOKANP®OTE TG OUVAPTI|OELS \/; , log(x), xat 1/x pe Brpa

h=0.1 xa1 & =0.05ywa to S waotnpa [1,1 .3]. Tuykpivete pe ta akp1Pr] anotedéopara Kai miong
nioéoo petaBdAietatl n akpifeia pe tov unodutdaciaciid tou Pripartog.

210 mponyoupevo mpoPAnpa epappoote ) peBodo Romberg kai efetdote v Peltioon twv
ATIOTEAEOPATROV.

Enavalddfete, v doknon 1 yua ) pébodo tou Simpson kat ouykpivete v arpifeida g pe auvtn
g pebddou tou tparnediou.
/2

YroAoyiote v Tij1r] TOU OAOKANPOUATOG Isin xdx Sraipovrag to drdotpua oe £§1 unodlaotrparta,
0

XP1OIOMOI®VIAg IOV Kavovad Tou Tpdrediou Kat otr OuvéXeld Tov Kavova tou Simpson.
ZUYKPIVETE TO ArotéAeopd oag pe 1o akpiég rat e§etdote av 1o opaipa sivatl 1o avapevopevo.

Egappoote ) pébodo Romberg oto nmapandave ripofAnua.
34
Eav 8¢Aape va unoAoyicoupe v tijir] 10U 0AOKANPQOATOG jexdx XP1OTIOIOIMVIAG TOV Kavova
18
ToU tparnediou, Kal anattovoape arpifela S5 dekadikov YPneieov, 6o PIKPO £mpere va eivat to
Brjna /4 ; Yrmoloyiote 10 OswpnTiKA Kai ot ouvéXela £§ETACTE av oUP@®VEL PE To apOuNTKO
artotéAeopa.

Enavaldfete 1o mponyoupevo ripofAnpa Xprnotponowwviag t) pébodo tou Simpson.

/2

Yrodoyiote 1o eAALTUKO 0AOKAT)pOHA I V1—Fksin® xdx yia k=0.5 wat k =0.25 pe axpipea 4
0

6ekabika ynoeiaov.

5 2
Yrodoyiote 1o pfjkog tng mepipépelag g EAAenpng X % 6+y 45 =1 pe axpifeia 6 dexkadikmv
ynoeiov.

Me 13 pebodo TV 1IPOCOIOPIOTE@®V  OUVIEAEOT®V UIMOAOyiote TOUG OUVIEAEOTEG  OTOV
h

o J.y(x)dx =h(a_y_ +a,y,+a,y,)+h’(b_y', +b,y, +byl) ¢ Gote va eiva akpPrg yia
—h

000 10 Huvatov peyadutepou Padpou moAuwvupo.
h 3
M " ] . ] . _ h h n /!
£ ) 1£00do TV 1Poodilopioté®v ouviedeotov Seifte o | y(x)dx = E( Yo+ )) —ﬁ(y0 +) ya
0
KA0Be moAuwvupo ¢wg kat 4ou Badpou.
2z
Yrodoyiote e ) pébodo tou Filon to oAoxArpeoua Ie_x sin(10x)dx . Zuykpivete v akpifela g
0
pebdbou pe v arpifeia g pebodou tou Simpson otov 1810 apBpd onpeiev [ Avaluukr

10 10
A diver —(1—e .
ertiduon 8ivel 101( )]

Egpappoote ) pébodo Gauss-Legendre katr katdérmv 1t pebodo Simpson-Romberg yia tov
/2

UITOAOY10110 TOU OAOKANPOPATOS J.log(l + x)dx (n akp1Bng tur) sivat 0.858690). Tt mapatnpeite;
0



