4_ QDNMOA ﬂwmtm\ mlm‘t’% cavtvecgmu_. mj _n_-ﬂfezaiu |

Tt s bosed on o weat ‘Lh'h*- " Q\.E-I\GJ'Ajm achm?n\a%fm

whida can G'??l{w“ T b "'l‘i"r‘:u‘“ wih known ecor e Pansion ;
L. 1§ we kwvew that ectod — Ch i+ Wy

. oo (with C, \ndepevdont of 1)

= ond -I:arm (o % 1{w camLi“n_h‘m a{: .

the two veswlls thot kille Yhe werst ecor ﬁbf’m

b
Rowberg s ow Tu(£) = Trapessidat for I(D) = [fe0dn with N sdebdern: hx bt

et wnibh Nt -L-TN = Cz Int 3 C4_h4-l— by s (a!Skam-'\-.‘, Swvw ad -Q)

Z 4
e wntk LN L I_TQN: Cz_é{-ctf.t‘_é.{.:\;
(h -1

: . . 1
Muj_-’l:{?l‘a'{ua b."] 4 camd 5u-h"t¢‘mt\m3 rowe Ciest avie we k2 \h e}em;:

me’a S j""T:.IN- T"“ + O 0{") fovcAes 4uac-¢f.o_.- O-POrON wafion

N omd, T‘*N 1o 3€t o™ ord.ee l

5\53{-&%&1; (;'OQJMU]-O.S coun ke OtW‘LbPed 'Fﬂf mi-ﬂ.c,uim Q%e‘? ‘éQM ’-

Ktwacks 1 . “Twe G-%{‘Mmmt Wi Succ€Sive Raw\nua te s qWe qeod indication of coce

2 Foo 5{):.-:-{5-&4. ACeM o | R—om'u-rﬁ vieeds wawdn Swaller 7# of S;;L\'\nw'g

("-5‘ "—m?‘--'tWHW, o afop Ndum\as Mm_)

5. Thete is o very effedtive way ol com?ds\,‘vﬂ Tﬂ'N P Ty

T =T s 2 Hea5) 4 Flar 3+ s+ E(as =l

<.

awhich uses ¢ni3 N additional evalualtiovs wltead of 2N+) to et T—'s‘l\‘l 1



.o
Exomple of Rowbery for 1 - fe, % % 07408248 to Sdecimeks |

/

_Iv\ ‘5\.“%‘&' ?rw‘:lm
N —T;"OJTE%Q\M

50 14679?41
100 .146‘31774:

4682 357
200 | TH632212 Al | aaly wp o @ decimak corvect cam be obtaivad
_ e fo Rndef

I\n Aouble \‘Jre.dsfm 0
N | T. oGy | R OG R 004

S0 |.746799¢0
—_— g.mé%%liﬁ
\C0 | .T46e8 1800 ' L8245
.——-——. .--—-———--....-—-—'l
| T46382413
200 & 4682260 —

:—-——_‘

Awpson with N =100 olso prodmces T corvedt digis



: _ , | . 7
A Open Rules: oved evaluokion of ent oists P

/

ML&PC;“:‘: Ru\.e.,: version of Q@Mlt Rude ol uses ku‘ak"; 2t m{al-l:ai'“i-

ﬁ fﬂ(u‘)dm ) l\ sr( - *’&k) lecad eeror = #.-ZJZF”C;‘:>4|?

N-|
L““"?'ﬁl'b: fff‘*)du ~ Z h. - %, -y = OUN") 27" ocker

s 1 okl

v =0

Open cule frowa & dosed tule:  When (&) & o by o Q;mula, (50 cam evaloate i

whererer we weed i.)

W e ceamn ::.awi‘t'ruc.t .  apewn rule from Ar clesed vle Lo I(f) j-f-(:-}

Ck#ﬁi{, N omad 53'{: "\:_.....—— " viodes ¥ = ﬁ, ){, —'a_.{.‘,k .L,f =0 .. N w '=..L
N+2 -1 +77) y  N¥*

&??L‘ Nosed Newlon-Cotes cude o [y:.g j ”‘3 C [t.l b-} cztva.s. o t:mu?wda\-s opew jule,

Xy Y
IG') fﬂ(x}d‘n = C(~) ox M | |
f‘ Zw f—(x) Wi f\_‘ (w Jdx | Lﬁ(ﬂ:n X3
o j=o X=X
J#5
V20 .. N

Precision o om Nil poml wle s N4t 4 Nzevem N {{ N=zodd,

——— e ———_—M\_
QOM&GCC ettt eflect. on MrﬁtWE Rﬂe&,‘ lrwaﬂ. W\*‘S (b-q_),e :

h—

ot

I [ < -Cc-\-‘é.t : E,.—.m:mlz;\,then (5,,“@“( (b-a)- & (s wdepesdoat of fy “,(

b
(M a£ A )
Thus  quadcature s ufié-cﬂndl’cimd process | fn cowtmst 4 “m.olnCCw..m.tm

So we com Wse wiore ?m'u&s (btmq W, sweller L-.) lo teduce discretiaatim O(‘L)
witheuwf 30612"3 Pmlhc-cl. L-ﬂj rownwdotl qm-’\'“g!



p.ﬁ

/

B i Mo;?'b\\(& G’LLI.'L Cﬂ-'i"'tftu.r‘t.« " M)Comd?m\f\.ﬁ choecoe vwo des .to W&t o
| W?QM';LQA OCculasy
. CM be 0-??“*’4\' to M‘j r\i.t_ i the ety 2asn Ve -e.-;’ciwﬁ\:gd_

The wrelliad <hooses wnodes th"ﬁ\m\v\f] t a.\awnxlmm’(e. thee iﬂteaﬁ:.\,

te  withiv specified Gilomuce it ”"?'Wwi e.’:#{a{“aj” (i‘(-"&t woks ... )
\osl Plﬁ-c.{\’ﬁ wote wodes where 06O vares vapidlYy | feuser whece K does wot.
There are woary verwoms of cdaptive quadmiure schewes .

Ao\-a.?"‘:f\!t._ wa?f-m \% swe of the best |
Ioli_a.x Af’?t‘i giwrbm NAh N=2 ow [C\..J 5—1 td CbMFuf."‘-‘ﬁ.S'

omd, olso om [“"... wa | awd [M,b—s oWz u._._:_t lo compude '51 (N—-.:. k)

T¢ '\ > - S,_\ < 16 Toll then the Kidmogson extrapelebion

value E._._IG‘iz"%‘
15

ofse  vepeat om aack of [a,w ) amd [w b} witd Tm_—-—»IEL

Tku.sj sowme Sulointecvalc c;)qk. velivned o c::._?‘lw-t. ‘5th C."\ﬂma.gs ol L)

s a gécd approxiwabion for T

Matlah 's  quad is odeptive Hwgsen: for I(5 )-:-f'bt:c--s A -
| L@ J mF'eﬂ.L_B = C\uaal(Ekwcue_, 6, b Tol)

-/ 1 / e N .
vahe ol Favaluations ®FcN L virecval <o solute —E’(M

qmik . Gn.uﬁt:'Krumr‘ncL Vu'-s ki‘ca\n -Pﬁe.:.&';tw {'u.l-ii a.d.aftlbt

(@, Ere]= quadak ( Fmte o, b, ToL)



