3b

5. Numerische Quadrotur

54 M\gemei nes

Au{:%abe, 7 dre numerische 'E)ertcﬂmm%,
Rines bestmmten Inteqrals

1§) = Sb §00) dx =)

ﬂ{blfc}\erweise werden Nﬁ.herm%m (so
%n. Quo,drmrformel.h } {olg ende~ Torm
Verwenmdek -

In(%’ Z %im '?—(Xt n) KEQ

Dabe bt'%&l(ﬁ\h%
Kig 1=0,--,1 Knoten.  (Xim e_'f__r.:;,b]}

Gim ,1=0.,n: Gewichie

Fﬁkg,erumg :
) Hierdurdh Wird die Linganitak des
Lxfefg) = olalp + BI()




3t
b) Tordet mam zwsaketid,
Vi=0,.m Qa2 0 (53)
% Woertrigh sich amck die Tositivitak -
{20 = 1M 20
Merter aidt
Rll) = LQ-T¢) 69
der Quodrotucfehler oder das Restofied.
der &AMMYM& In({-)
Mam Sc\O{c : Die Quadfakww i)
Reoiet den Cwvad m Loder die Ovdn Wng

m+l), falls sie fm‘ 'P&me VoW

Qrod «m oxakt

V PEWM . "Rn(P) = 0 :
Die numerischen Vedalven sehzem 4. Alg.
eine nvadiend Wohe biﬁuw&{erbaxkd‘c

(G\.Q,‘H.'Q\.QAJC des __Vl{"&qm {, VOYoums .
Nur domw sind Qrosgmeke. *zulerabscﬂﬁhm%v.

Sichec %%lre,ﬂf:l: '
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Dol dec Tnkirwd diese. Voramssckzum
E&{f sind. oreigmeke. Mofbnabmen. zu d

Jm.ﬂam.
%eisg){d v SHickwerse %ﬂaNm Juhegromden

T . %% D
=2 Fom wende Quadﬂukwr"?WheﬁA«a&die_
Teliweqalde §*..., gy e o

1 S
Beispiel +  Iukeqrade mit Singulaitak

(diies S(ﬁ&.ia{b{: amch, Siv\%«ﬂax&a}m wm dun
Poheen. Aolitungun vn £ 2in ! )
MogRiche Abhitfen -
o Gaup - Quadiodur
o Geeignikc Sudstitubouon,
¢ RMMM%(M -
o Subtvoekion "vinfadker Singulamtaker



29

T .
wspidd (5.9 St X
Basp 38 ) é, 0 dx

Der Inkeqeand 4ix) Mt otchio (ergdnzbar)
o} [0T]), ' bestzt alboec fir x4 O
e Singularitdk. g o

Subshtuhou : A siax /X
W= (X | :
du = fﬁ dx

" sinx ?ﬁr S ()
{ 2f-dx = - udu
O

0 '
" fh—rz Sin”) du
0
:DUIMKM ot Pmer g C%- Tndebion

doo Tukeqal Lhmt mde dpizient Bexdmen .
Mom eaatk @ 1 = 1.1836 62338 368

Ivum%o«o[m St Wi — dpweat widio
Omdireo Cﬁmo&‘-t— wvd —  Snvesdhand e
W&M‘ V. 40x) Vorous /
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5.2 Newtow-(otes Formeln

Jdee: Mam ondae dsm Inkegramdon §09
dinch 2w In{EFPMWPG&T\m Zi
Mudks{'a&w Kmedun,
Ky = A+1-h, f\,"‘ }
1=0A, m G_Q

P = Z%(m) 'ﬂ(x <)

k#t
Tar dao Tehegral T(}) vhatk moa due.
Nahoowmg

b |
T = ) Boods
-} ¢
= 2oy | TR
i ozt
——3| %i,ﬂ

Wm%uﬂcﬂmmkaw die vwe
Spetillu. lntecvall [ab] umairﬂuwcd-
mnd., mbhiwleca, pne

x=a+wh O0su<n; dx = & du

f



o)

:Damﬁcw
%‘Ll“: Sﬂ(u&>du,

jul =) d.u,}

_'f_
=: (X, in

= (b~a) - {.%

E'ﬂz,ebn =
T, () - (b-0) 2 tn §0s0)

Sﬁ(w

O st

Gk

Bradde: Die Gevwnde i j\amcaﬂ.q., ik
Mehe viw Spotiellin Twlecvodl [ab] ob-.

Beigpiel @ n=A1

oy = {10 = Lewrde =

i = (HeD W = fuw =4
= [T+ 5 Qo to) (59)

|
(Tmpe%rwﬂ.)




-
™~

Beigpiell : n=1
I F - i |
doe= £ § M%) du = f{e-widu =3
it 2
d“[?-: 1-2: Ej;l]o;?-(%":i') d-'-l.. — %gu(l‘lk) d,u_, = -25
_1 ¢ = _1¢ 4
Ogp = Sok%(%:[)dl =T gau(«-u) dw = ¢
=

LK) = b_;,g‘ (&m +Y% %(%) + l}(b)) 539)
(SWPSU«—MJ , Keplersche Tom regeL)
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2ak (S.10)

Die Formeln T (&) maddh Nerston - Coten
inkgriocn Poymome v Grad <1 exaket.
Tur gecade n 4k Mvqar T(p) = Talp)
dir alle pe Ty -

dertis :

Auwonage 11 koo oo dec Eindenhghket des
Inkecprlakiows prliymows .
Awocage 2 Folgb amo Slgmmdﬁe_%v\"mohm-
Daruw kamn 0.E.d.A. [ab] = 4] amge=
PeThar =¥ P =qx +ax ™
wt aeT, , =2

1 1
= (podx = {qwde

--..1 =

1
= L,(9) * IH(Q'X

Z2m+4 )

-

= T,(p) a
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Quadroturfeler (S1)

Rald) = T (0)~ (Phoodx 5 h=250

R = Y - K-35
R = Yo - 474003
R(#) = %o A% §7(3,)
Yo T <ﬁ@'\(&)
Rs(f) = asse - KF - {1(3,)
Qﬁ(q_) = Yoo * 1. g(ﬂ)(,éc)
R?G) = gu%moo' ' {'m(é?)

@M‘- Q< gk o br h=4,.-;f-

2

—

=
I

Intervoll weise Awnviendung

?:urErvaicﬁ\wda fao harer Genm%u"?ew
Werden die Newtow - Grteo FOvmelin CUu?.
Tolimkenralle v [0b) _
Bqwidistomke. Wnterte bung :  (N€N)

S X =arih =04 N , h- b
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Trapezswmme. (n=1)

T = 2 5w+ o)

k=0

Tplk) = L{ (2‘ ‘r%wﬁ-\— l;_i’} (542)
A

W b
. : b . ; > X
A xq XL xb X"!' XS X& X} n%'

Telerobsdhaleumg  (owmo (5.41)) 51)
lT{,U») = S:{-(.ﬂd\.)(l < %‘; u gmum R\Z..

=

wiber W9l 2= Mo (9K .

asxX<b
\ Die Tﬁ’lf LES WML kﬂn\fv%e,r\: oo tne kz.
Qg Ao Qondke Jnkgml (N—>00).
Sim.Pson- Summe. (n=2)

Es s N=2M . Wi wemdue. die.
S-Regel ouJ‘ die Teiiwtervalle. (e, Xakt2 | |
k_::OI{, --) M1 om.




ST
M-1
Sp8) = & Z (§0w) + 40 + $mea)

o H(a) + i fadk) + 2 2ar2h) +..
+ 4 8b-5) + 45 5.4

Tehlecabsdhalzumg (cuua (5:))
[0 Vo | & 52 150, 80 65)

AHOfi.‘\‘hﬂiSle ‘Dmc.\\ft_a."hmnﬂ ‘

(q.w- due T@e&%mme)
Die Teldsrododhatzung, (543) At Wwemig Q«JJ(W&\
do. maa t. Alg. szr \\ﬂ“\\m b wen@
Stodt demem :
:For’c%mamc. Schrtriertorn. - Ha%e.rw,\% '.

’P‘k . = 21.,__1/2 . k=1,2,-..

mnd. Ao Ma

| T(%) = Thie)| £ 7oL [T

TOL : 1elakve W{

B




N
Ber der %Q/ruﬂmm% v T(Ry) Lot micke
One "ok’ Tm{)e,%swm. T (Rt ) Verwendse, .
thordwech. werdian Raine * doppelien. A0x)-
T(Rl) = jp: T(?\K-i)
F A [$arha) + Basat 4.+ 460

A%Mub (516)

N=1, h=b-a,




99
’E)amwl’cm% . In Prtr%mfeudlm o FeOMmML,
Win:\ %, Aﬂﬂ AW mi&a%m{%&
W; Ber dur e Anzalll das Fiudehiouo =
amwe/hm% wmdt 70 bl amuwachat :
Mvs&—?bl%e:
/ﬂﬂ ho ho Do R_ﬂ, ggq

V2 3y %) 6 )

Ls
) A2 )

Beisprd. (549

:\512;2%% das stnus:
Si():i= | X dx
0
) matelo Troper Swwmme
E,,) wilkedo Simp:sm- S netay, .




FiGure 5.6. y=>Si(z) and y=Ci(z)

Series Expansicns
X qink
Sty = —-—“_; dt

0 X
Q (%"‘-‘—?w—g-td’c =X+Lx+8(m’c'1ﬁ
& o
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53 Fx*rﬂola'k on hach Rowberq

Exmpu{’,afdtm wt e konverqen%btsdleuhijend&s
\{Q\*‘fagum . Es wivd au) Naﬂxlnm%&.; T(h)

(Jmer dne Tmrf)t.‘tsumme_) amgeuotmdut | die
{nr WO Kowvergieren,  Th) — T
o« gl vme ooymphrbische Ewhnciliug,
benthren
T~ T+l el e g+

SO"L (5.“) Euler, MacLauvinsche.

Swmmenformel
Tst P( 2m+2[a b, M xisNeren T, .., Tm
(Wmokhramoig W‘*M Ak

T = T+ Tk =t B B 5
+ Ko (&) B\Zm'l-?.
|0(m+1(9~)| Renchedmb  Lir b= O
- B (00 - 1)
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Bem. (519) e Bermou\li schen Zahlen
K
EO v=A1 : BK-H:: —.éT Z Kk{l) B&
.- =0

B=-3, =%; Bn =0 (kz1),
B=-% 8=, B=-%, Bu-t%
" ] e
. @%&4 \ai:l\ < @—L;FK
¢ = B *&xa-é%%xz“ (1< 2r)
~ Bowtis zu (5.18) + — Stoer : Numerk T
dee -

LAsst mowe Am dar Summunfmmmel dows
Rastolied weq , A0 fotof

TE) v TEY+T W+t T
Dh. TUR) At madummgowtise £in Tolynom
imn, deren Aosthukieam wiv Atotimmen

wallew .
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EDi%MdLmWoh Vﬁam.w:

1) Mam Beohvmme Zu tdner SchwH weder =

e he? B> ... 7 Am
Yewtalo die TYQPEI%SWMM T%(h).
2) Mo beohwme dow Jutecpatodiowo =

~ polymone TLA) ET, m h* zn
wam. (Ae (k) | k=01, m

wd. Berkiwmme Pom = T (0) alr
(bemere ) NM we T(§).

A B, (42)

Tulo) _ g2
0. 21: PPN j: &:'

Zux B@rbcﬁmw% Wi B (0) ,Q&W md.
Iraondavy dor P&%&J&wm v Aitlcen, Ne.vllle)
gt 3w, (3.5).
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Sestellew ¢ (e ,T;(RK\) , K=04,..m

Tableam : (Poo
\

Y
'Pl:nO ph-1,1 cens ’B)m
Rekuyr sion : (“O-lﬂv (3.4) )
Po = T{ (&;,)
P
R = Piﬂ,k—': v hi (?i,k-ffa«,u—a)

A~ A
(PiH.K—‘i m ’Ei,u-1

() !
Woldk man SP&iLu Oie Ha[b’iamf}p M%&_
F"-n=b*0-: LK: 2"“4/2- (k?"‘),

% e

i P\:HIK"'I * |

(P’I:D V= ‘T% (E\L) i i:-_ol“‘__,m @E_
Presied = P
'[J‘ v= P+ A+, K1 A, K-1
1 At1, K- L\_k__.‘
1< 14tk €M




A%t

Yu S?eioﬁ\um% cm{ Lvime AN emar o alow
% f"PO
B P
B PP
ﬂ/ﬁM o dur %&Ewdn.
Algovithwus (5.21)

he=b-ay B=Te(h)
{llr TR [ R

J\,:=L/2; gr'.=1;
Bim Ty 0h)
Yir R=4,i2,..,0
q_‘.: (1_%1-\-
Ph:= (PR+1+ ’PR(;::'PK
Bwkm_%m:

2) Do des ’E)w.u@\m-wtﬁ der Tvonersummen

__)' Aecdon due allrem lvﬂp%s:mm %ﬂfmg.ﬂ(ﬁ
Ma. (5.46) Verwendek.

&) Haukio wivd stodtk dec Hallneruwmap(eRoc
diec Bubisd.-Folge veavudet .
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Tom = T@) + 6, (R) 4o RT. 02
Wit | ey (B Beocheamht fir £10 .

A) ExtapRakiow it ein allgmmuine, Werlezeng,
— dooviloadk zue KOV\VQF%M ﬁwcﬂ«ﬂw-w{w
Givopoekt Livd. ; ewa
o bei der Losumg e AWA e
%wihmﬂn‘g&m :D-{Mal%&;dlm%w
miat dec Hiﬂeﬂpwﬂbm%d
( Bulivsdh - %%'-—S‘}oer Ver‘]faﬂ«&
e b (Facakienstikewv Casl
Lbswng Iypedotisdher part. D™
Remerelle Vooun. Mt die Erxisleur einer
QSWPMS"Q”“‘* Eu)nm'o&.ﬁum%'.
(——? Sletter Anaﬂ'lﬁo'm G{_ Diserehzahow
Mellody for ovdiary Piffecutial Equahious
Spvinger, 1970 )
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BtiSEicl (5.22) (In’cc%mﬂsi nus )
Sty = § I gy
»)
Mt 3 Fumlchowo aus wertumgen mivol 10-stellige
Oumaniofert evveidht!
Verafyiche (541!

Beispiel (5.23) T

Die. Bereddmwmg. der Uy, erdolat relowsiv
U=2(Z, C:=1z

Can = 5 (14G)

gy = Un/ Con




A0}
:DiaTa%&r—Muﬁckﬂm% Wa X Zeiat :
- E— 5
t= - B+ 8 (3 -
An B2, wt A= Y,
MM Ko o[aﬂu_r das EXVQPQQGMM Ver{:aﬂ.r&«
o.ug dic Uy amwendis:
n Um En
4 | 2.8084 2125  2.828% 225
¥ 3.061% 61459 3.1392 ¥35%0

16 31214 45192 3.14%15 90393
31 3.1369 +3491 3.1%15 92653
6% | 3.1%02 3119} 3.1%19 9265Y%




TRAPEZSUMMEN - INTEGRALSINUS :

1 T(I) NFC
0 .92073 54924 D+00 2
1 .93979 32848 D+00 3
2 .94451 35217 D+00 5
3 .94569 08636 D+00 9
4 .94598 50299 D+00 17
5 .94605 85610 D+00 33
6 .94607 96431 D+00 65
¥ .94608 15385 D+00 129
8 .94608 26874 D+00 257
9 .94608 29746 D+00 513
10 .94608 30464 D+00 1025
11 .04608 30644 D+00 2049
12 .94608 30689 D+00 4097
13 .94608 30700 D+00 8193
14 .94608 30703 D+00 16385
15 .94608 30703 D+00 132769
SIMPSON-SUMMEN - INTEGRALSINUS :
I TLE) NFC
0 .94614 58823 D+00 3
1 .94608 69340 D+00 ; 5
y. .94808 33109 D+00 9
3 ,94608 30854 D+00 17
4 .94608 30713 D+00 33
5 .94608 30704 L+00 65
6 .94608 30704 D+00 129

EAN bezeichne dabei jeweils die Anzahl der Auswertungen des Integranden.

NFC
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Q4K

00+0 ¥0LOE 809%6" 00+d 66205 86S¥6" ¥
00+d ¥0LOE 809%6" 00+0 9€980 699%6° (X
00+d T¥O0E B809%6" 00+Qd LTIZSE TIS$¥6° z
00+d €Z885 $T8¥6° 00+Q 8%8ZE 6.L6BE6" T
00+d ¥26%9 £L0Z6" 00+d ¥Z6%9 €£.L0Z6° 0
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SNNISTVHEDILNI - NOILYIOdVHIXI-NIWHNSZAIVYEL

23 -
:(119p\ z@pESIRI[OdRIIXE

: (I)g ‘ewwmszadel], : (1)) o[eqe], spusSo; 9Ip uaifejIaasuolje[odeI)Xf SBp }I2I91]
(1)1S woa Sunuydaiag Iop [erdsiag j[epueyaq sy21aq (S1°1°GT) pun ($'1°GT) Ul sep ing

(g°z'ge1) [e1dsiag
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S4 Adaﬁves Singson-\lg&l\ren
Admpl'\'w- @Madmlur\ftl{-aﬂm& ovcloea e maxt
dem, Vamodtun | om dao Verhalben dis
Jukeaomdan am%zf)am% Giler.
Pmﬁp .
(1) Shakrem des Lok adie. Diskrehs iecmao=
&.U.us T(M,
@ Awpamwng der Schottwede b wbec
die Verfahwensordmuug @ THR)= CAY
Wiv Itodhees b doo 'Pviu%{p O Busp‘eﬁ des
a.nlafrl'ivm Simpson - Verfalwens :
Esqtlhe © % = X+ & &, =04,
Q'Q”O : *\- = X..t-* Xu
Eiw{-a(ﬂn. S\'mpsw- Re%e,\_:
SR = % T4+ 200 + J)]

Smpson — Jumme.

S = 2 (4604246 + 4 0e) )|
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T.'m ﬁ&akmxo?mfzt Wam m AMW% vow o

S, () 5 To0dx + CA° + O

S = :;motx + 2604Y +omy
Awo dieser. %Rmcgwm%m'ww\ G Simiwied -
oS, - S = 153 fodx + O

= e zmp&wt wu’c

W)= S _ g 4SS

Reotht 2wa %xmom%?wf Vi OUA")
=% | T(4) := _,51_(2\?15_ S4) (529)

Beochweidt (Am enbee Nokooung )  das
Aekadow (0dottube) Tl vam Sp(R).

Es beredwme mum
TOL ¢ Vorgeadhme Scheanke Abir dw
Telloc pro S Hhweke
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Zur Sgﬁgﬂwdmg’rmw% Vecweudet Wam
dom Test:

It | =« A.TOL (525)
. ]s’c(sza) £ a0 tivd S5(R) oo Na
Yiar f {l&w odezephect hovt

@ Ahdm{:uﬂa ’L«n\rd. /Y\. E\G%LPAOC 8
_&lgori-l-guus ('5.26)

Shart: Xe:=0, %, = (Q+b)/2 | k= b

$:= fx), =024

m=T = Err:=0
Jest & x:= (%+%)/2, %yt = (Kt %e)/2,

{'-;, o {Kﬁi)} LR T

Sii= (e ul +44)/6

Si= A (ot d + 24+ 4t 4) /12
Folls 1S,-S,| > 15- h TOL

'm =Mm+A XQ (w) : =Xa ﬂQ (m): —-Xq)

oy () := g’s , Ry (w) = Fﬁ
M=K, K=y ;%w': A2, ?;z":}é*l

%(hu—fés’c.




(1

Sonst 1:=T + 5 *‘%(S;_"S)
Eeei= BEer + /‘it‘;_lsl—sq‘
Folls (m=0Q) ¢+ Stop!
Xo"=x"l': Xy = 9“4(‘“), Kyt = Qz(\'ﬂ)
‘%ﬂt: %‘h ??."“ 3(m) '{q‘-= E%(m)

mi=m-A,

Gele zn Test.

Beispiel (527) Nadulimprdo
1
1
dx

‘51 Ul

B&'vnr%l%xﬁw‘w W\DW W
ToL= A0% whdlk man
L = 31710 10458

Eve = Q433 1 a "

T™L~10T: T~ 31215 93320, Eer = 0634
Lo Teilpumbke



“ch\c..\,ifmpuks : S G "H» e

Losung i bels ad,anwgm gxm‘)soun\fer'\-u\wew

Ergebnis: 312.15 93495

MﬁGgm%Mwu £~56 40°
NFC : 361
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2000

1500

1000§

500
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-5 ﬂ
r

A4
w; a
vers
%L,E"l RANLE ALCQJI:
mm -
Fm:f- |

(
L] )

‘0 u'?»ﬂrvsm
yire
WMo ‘QPH
%&c&o{: et olmn
I,,
AT (a-raoL N m:;& &
Awke.
grect

%Qmmerz
v P
e T\,
N ]
: L) =
I(P)

WK
Y exw
b ofrea
d
Ezztﬂ; %cﬁkl dec Un
dg' e %QM) | bek annten
| b o =
BU-‘- TJAD Mo 4
f - ;b[ ) %,(x) OLX
4 m;‘a;“ﬁ“;‘“ > N
W (
X PR dx Q‘:’m}‘w g -
(shedt :
. al; o[
Brlyn
owme.




Ny
%mu%.m% :
ftohmmen | die. Geridhe Gin Raww mam
LX) € Ty 2 diooere Winrbean Berechmen :
&
%i*“ = i%‘:r“ Lj (xﬂn) — l W) L& ()‘»)CLX (_5_3_0)

1=0 o
Tn dor Roxis Weedun die 9, Zwmsist jedmdy
Wum wnt  dun Xi AMbec 24w E(%W—
Roblew. btcedmek.
> Qolub, Welscdh: Math. Gewp. 1363

Solz (5.30 whec Oﬁﬁoqﬁmﬂp%m
0)  Umker otioun Veroumwoskzuwmam. mt
= Bwry e " P

a7 = 1 000 69 409 dx

Lin Skaior\omhi: M M= vge)n:tnn

%M.




us

=

Es qibt eiume andug bestimmbe
fotge v Bymomen R e TN, (ReN,)
it dow Eigemodhafton

+ <P, RY=0 or |# &

¢ B = Xt X it dloge
Die (Be) haipon die (norumeden )
OMJWQ?W Zwwm Skalas =
Pﬂ:rd;&ic Loge 7
Die B) Wgom RAWLC Drertorm =
w&h@?m Lae
B0 = 6"’ %) By 00 = by By )

(k=12,...)

It

QIL s <1R-1,'px—1>

|Xe2

h o <?K‘l.(PK.—1>
<R—1, pk-17 B QRH. pl('-’-)

Statwetet P(0):=0, Ri:=1,
bu"= 1 o

Botis: — 'Dw{i&mol, Hobmamw :
: Nuweasche Matemohk T
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Bawers zu (5.31)
0) Nadkpadew dec AXome  fie oin Skalasprodukt
2 N 4%::“7 20 fwrw#0

{wNy = (VW)

AU +BU VY = ok LWy VY + B <Ny
%rwm-—&ﬁvmld/’c Oﬂ%t‘;fmaﬂ&ﬁmg amge =
Wemdak M die Mouowme ’\} X})(’:, .o
0O Indukhiowo berstrs Seaer. ?Q,Pq,-..)phﬂ Brectab
T Kkonstruled. Die Novwwieawg Liefeh -

T — x B, € T,

K&

j=o " &8y
Wego B, L B (§= 0, k-1) :
Cy = = <‘R’Ph.-|r, ?,_? s~ i < u;-q,'%rpi7
) <%.%2 <%,%7
3)0. P-1 1 ﬂk..z — CQ'—"C' O S =O)
- B M) o
e AR <<?wz?Pu—Z7 o b'H
SO (‘JR(R(-:,'PK-O =~ 0
CK"‘“ il <‘RH,‘P“..;> R

= ph.': Q(*O"'*)’P-i - Vi Pz A
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Beispiele (5.32)
Q) Die Tedubpdelt - Pbymome. Tetx)
Te):= s [naciwx) —1<xe
W%""" dae Drtatern - Kol o
Ten 0 = 2% Tt "'Tr.-i(x), k> 1
T =4, T, =X

Sie Sind O\A’B\Jtr%«oual?a‘%w.m M'o%r [1 1_)

2ur Genchbunkhon  W(K) = 4 e

%ﬂmauer
0 far Ak
S ’l—" T Twde =4 T far j=%=0
W for k40




Nt

Ste sind ORogemalpoluuome mber [4,1]
Zue Qurickb fumdehon  w0) =1, Jomanse:

| o it
BoRodx = { & ¥
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IFAIL = 0

RES = .174821D-14

: - -.2687005769D+02
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32 .1000000000D+02
: -.2800000000D+02
5: .1272792206D+02
6: .1900000000D+02
73 .0000000000D+00
8: -.2800000000D+02
: .8485281374D+01
10: .2200000000D+02
115 .0000000000D+00
12: -.1600000000D+02
133 -.8485281374D+01
14: .2200000000D+02
125 .1600000000D+02
16: -.2262741700D+02

17: .1600000000D+02



