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INTRODUCTION 

This technical memorandum provides a complete set of input 
instructions for the LEAST (Least Squares Curve Fitting Routine) 
developed at the Naval Air Development Center, Johnsville, Warminster, 
Pennsylvania. The memorandum begins with a brief description of the 
program's capability, followed by general information concerning input 
specification. The necessary, input variables are then explained in 
full, and format specifications are provided. Inputs for a sample 
problem are listed in appendix A, and the sample output is listed in 
appendix B. 
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DISCUSSION 

General Program Description 

The Least Squares Curve Fitting Routine is designed primarily to 
derive a numerical relationship between a designated independent 
variable and a. dependent variable by the method of least squares 
regression. The regression equation is an equation of the form: 

= b1 + b2X + b3X
2 + ...+ bj^X™ 

where 

Y = the independent variable 

X = the dependent variable 

M = the number of data points 

B. = constants to be determined (i=l,M) 

KM = the maximum degree of the equation (KMPM-1) 

The program calculates the errors involved in fitting.raw data.to. a 
mathematical curve including the variance for each data point, the 
average variance for each coefficient, and the adjusted standard.error 
of estimate. For a complete explanation of regression equations, 
standard error of estimate, and variance, see reference (a). 

The program will also generate the coefficients of Legendre.poly- 
nomials or orthogonal polynomials if so desired. A.Legendre polynomial 
is a solution of Legendre's equation, which is the linear second order 
differential equation: 

2 
(1-X2)Ä- 2X^+ n(n+l)y = 0 

where 

,2 
—Xr =  the second derivative of X with respect to Y 
dx2 

-^-   -  the first derivative of X with respect to Y 

n = a given constant 

An orthogonal polynomial is one whose coefficients are mutually orthogonal 
with the coefficients of another.polynomial; that is, two polynomials 
whose inner product is equal to 0.  In the program, the orthogonal 
coefficients are orthogonal to the regression coefficients. 
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The user may select the maximum degree of the regression equation, 
although this will be limited to one less than the number of-data 
points; or if Legendre polynomials are generated, less than or equal 
to 10; or if orthogonal coefficients are calculated, less than or 
equal to 20. 

A weighting system can be.used in order to put more emphasis on 
points of greater significance in developing the regression equation. 
If the weighting system is not used, the program will assign all points 
a weighting factor of 1. 

Preparation of the Data Deck 

General Information 

All input variables are specified on 80-column Hollerith cards. 
The inputs are either data or control variables, In the following 
instructions, each input cardv.wi 11'..be' considered in sequence,  Each 
description will include.the.variable name as it appears in the program, 
the columns into which the variable is punched, the variable.type in 
parenthesis (data or control-integer or decimal), and the definition of 
the variable with any needed.instructions.  In any field, a decimal 
variable must .include the decimal pqint, and an integer variable must 
be right-justified and must not include a decimal point. 

Data Arrangement 

Card 1 

M cols. 1-5 (control-integer) 
KM cols. 6-10 (control-integer) 
ISW cols. 11^15 (control-integer) 
LP cols. 16-20 (control-integer) 
IW cols. 21^25.(control-integer) 

M is the number of.raw data points to be read. 

KM is the maximum degree of the regression equation. 

ISW controls the production of orthogonal polynomials..If ISW 
is equal to 1, .the coefficients of an orthogonal polynomial.will.be 
generated; if. ISW is: equal.to 0, they will not be generated. The 
calculation of orthogonal polynomials limits the degree of the regres- 
sion equation to less than or equal to 20. 

LP controls the production of; Legendre polynomials. If LP is 
equal to 1, the coefficients of a Legendre polynomial will be produced; 
if LP is equal to 0, they will not be calculated. The calculation of 
Legendre polynomials limits the degree of the regression equation to 
less than or equal to 10. 
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IW determines if a-weighting system is to be used to place - 
greater emphasis in: the regression equation on more significant-data 
points. If IW: equals 0, the system is not used and the: program makes 
all weights equal to 1. If; IW equals 1, weighting factors must be read 
in with each point. 

Card 2 

a. . If IW is. equal to 0, read in the. M data points,-each 
point occupying 2 F10 fields.with four points per card. Place:the 
dependent variable (Xj.) in the first field and the: independent variable 
(F2i) in the second field. Use as. many cards as necessary until all 
M points have been entered on cards. For example: 

X.i cols. 1-1.0 (data-decimal) 

F22 cols. 11-20 (data-decimal) 

X2 cols. 21-30 (data-decimal) 

F22 cols. 31-40 (data decimal) 

etc. 

b. If IW is equal to 1, read in the M data points with 
their weight factors:, each point and its .weight occupying.3-FTO fields 
with two points per card. Place the dependent variable (X^) in.the 
first field, the independent variable (F2^) in the second field, and 
the weighting factor (Wi) in the third field. Use as many cards as neces- 
sary until all M points have been entered on cards, For example: 

X| cols. 1-10 (data-decimal) 

F2i cols. 11-20 (data-decimal 

Wi  cols. 21-30 (data-decimal) 

X2 cols. 31-40 (data-decimal) 

etc. 

Multiple runs are possible by placing new values of 
the variables -on card 1 in back of the previous run and proceeding as 
before. A blank card will terminate the program. 
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REFERENCE 

(a) U. S. Air Force Project RAND: Unclassified.memo "Use of - Statistical 
Regression Analysis in Deriving- Estimating Relationships," 
Concepts and Procedures of Cost Analysis, by G. H. Fisher, 
June 1963 



SAED TM 68-000-7 

APPENDIX A 

SAMPLE PROBLEM INPUTS 

General Description  

A user wants to determine two relationships; between an independent 
variable A and a dependent variable .B:, and also between, another-inde-  
pendent variable ,C and: a dependent variable D; using the method of 
least squares regression. In the first cas,e, he knows the coordinates 
of 9 points and he wishes the maximum degree of the regression.equation 
to be equal to.,8.. He does .not want to use the weighting system,-,and 
he does not want Legendre ox. orthogonal polynomial coefficients.-.....In... 
the second case, he knows the coordinates of 12 points, he wants the 
maximum degree of the regression to be 11, and he wants the coefficients 
of both Legendre and orthogonal polynomials„ Again he does not want to 
use a weighting system.   

In the first run,, the user inputs the values of A into the F2 fields 
of the program, since F2 is the indepeiident variable. He also inputs - 
the values of B into the X fields of the program.: In.the second case, 
he inputs the values of C into: the: F2 .fields, and D into the X fields; 
the points for each case are listed below. 

First case (B,A)-points.   

(0,0); (90.0,7.30); "(20.0,3.95); (30.0,4.95); (40.0,5.60); 

(50.0,6.10); (60.0,6.45); (70,0,6.80); (80.0,7.05) 

Second case (D,C) points .>---■• 

(1.65,1.50); (2.42,1.76); (4.10,1.65); (5.70,2.17); 

(7,65,2,43); (11.3,2.48); (15.7,3.0); (21.6,3,05); 

(24.0,3.58); (34.2,3.12); (50.0,4.07); (76.1, 5.21) 

Problem Inputs 

No, Variable Value Card Columns 

1 M 9 5 
1 KM 8 10 
2 *1 0.0 1-3 
2 F2i 0.0 11-13 
2 X2 90.0 21-24 
2 F22 7.30 31-34 
2 X3 20.0 41-44 
2 F23 3.95 51-54 

A-l 
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Card No, Variable Value 

2 x4 30.0 
2 F24 4.95 
3 x5 40.0 

3 F25 5.60 
3 H 50.0 
3 F26 6.10 

3 x7. 60.0 

3". F27 6.45 

3 x8 70.0 

3 F28 6.80 

4 x9 80,0 

4 F29 7.05 

5 M 12 

5 KM 11 
5 ISW 1 
5 LP 1 
6 *1 1.65 
6 F2i 1.50 
6 x2 2.42 
6 F22 1.76 
6 x3 4.10 
6 F23 1.65 
6 x4 5.70 
6 F24 2.17 
7 x5 7.65 
7 F25 2.43 
7 x6 • 11.3 
7 F26 2.48 
7 x7 15.7 
7 F27 3.0 
7 *8 21.6 
7 F28 3.05 
8 Xg 24.0 
8 F2g 3.58 
8 x10 34.2 
8 F2l0 3.12 
8 Xll 50.0 
8 F2n 4.07 
8 Xl2 76.1 
8 F2i2 5.21 
9 Blank Card 

"7 r? 

10 EOF control 7 7 
8 8 

A-2 

Card Columns 

61-64 
71-74 
1-4 

11-14 
21-24 
31-34 

. . 41-44 
.' 51-54 

61-64 
71-74 
1-4 

11-14 
. 4-5 
9-10 

15 
20 

1-4 
11-14 
21-24 
31-34 
41-44 
51-54 
61-64 
71-74 

1-4 
11-14 
21-24 
31-34 
41-44 
51-53 
61-64 
71-74 

1-4 
11.-14 
21-24 
31-34 
41-44 
51-54 
61-64 
71-74 

1-80 
1-2 
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APPENDIX B 

SAMPLE PROBLEM OUTPUT 

The following pages list the complete output of the Least Squares 
Regression Routine for the problem described in appendix A. Note that 
SIGMA is the adjusted standard error of estimate. In the chart at 
the bottom of each output .page, X(I) is the dependent .variable,.ECI)-is 
the given value of the independent variable, Y(I) is the value of the 
independent variable calculated using the regression coefficients, 
DELY(I) is the calculated value of the independent va^iable^minus.the .. 
given value, and .W:(I.) is the weighting factor. Note also,.in-the 
second run, that the regression equation was limited, to: a maximum degree 
of 10, due to the calculation of the Legendre coefficients. 

B-l 
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SAED IN 68-000-7 
COEFFICIENT» OF Y=tH ♦B?»X*E \C   AND ERRORS 

B 1>« 
a 2> = 
B 3). 
d 4>r 
6 5) = 
b 6), 
u 7>x 
ti 8) = 

1.6696?32370t 00 
.l.ä6«b*47429E-0l 
9.U73lo00467E-02 
_l,0939i56548E-02 
6.1494i83094E-n4 
.1.7307t?6071E-05 
2.J22ÖQ4142HE-07 

_1.167i*fc5045E-09 

ERRB« 7.4814204745E-01 
ERRB* 5.5030921493E-01 
ERRB« 1.3044050674E-01 
ERRB« 1.3640160369E-02 
FRRB* 7.1000553714E-04 
ERRB* 1.8935940213E-05 
ERRB» ?.4441819831E-07 
ERRB« 1.1947065633E-09 

SIGMA =    2.1?235fe8229F-01 

ClEFFlClFMlS Oc Yafl«P]*T2*P2*ETC ANn ERRORS 

1( l)r 2,o35UnO00UOE 00 ERRT« 
T( 2> = 4.5Ö55761683E-0? ERRT = 
T( 3)= .3.0ü71?77524E-04 ERRT» 
T( 4)s 2.<S»65?79499fc.-n,5 ERRT« 
T( 5)s -9.1429T49615E-07 EHRT» 
T( 6>* -7.007b?977's6fc-!lfl ERRT« 
T( 7)= _6,4S62*12744E-09 ERRT = 
T( 8)e -l,1673*6ü045E-09 ERRT= 

9.2982128933E-02 
P.8361532010E-03 
1.2736809761E-04 
7.3599513444E-06 
«J.4821047846E-07 
4.Ö752803924E-06 
f,2931764862E-09 
1.1947065633E-09 

LEGE^nHF POLVNOMJALS 
COEFFlCTEMlS OR Y*C]*Ll*C?*l2*ETc ANn ERRORS 

C( 
C( 
C( 
C( 
C( 
c» 
C( 

1) = 
2> = 
3) = 
4)* 
5) = 
6>x 
7). 
«)r 

1.6999O022S3E no 
-1.9342*5o6üBE-ol 
6.üö39,,l959oE-02 

_.4,383435304nfc-03 
l,4U63iS3469t-04 

_?.198U*7fl498fc-0lS 
1.6089llOOnlE-Ofl 

.4.353bi44f)B7E-ll 

I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

x (I) 

1.6500* 
2,4200<i 
4.1Ö0Ü1 
5.7000-, 
7.6500* 
l-UoOn 
1.57001 
2.16oOn 
2.4000n 
3.420Un 
5.OOOOi 
7.0100* 

OOE. 00 
OOE 00 
OOt 00 
OOE 00 
OOE 00 
OOE Ol 
OOE ol 
OOE Ol 
OOE Ol 
OOE Ol 
OOE Ol 
OOE Ol 

1.500 
1.7*0 
1*650 
2.170 
2.430 
2«480 
3.000 
3*050 
3.580 
3.120 
4.0/0 
5.210 

ERRC= 
EHRC» 
ERRC« 
ERRC« 
ERRC = 
ERRC« 
ERRC« 
ERRC« 

F ( ! ) 

OOOOE 00 
OOOOE 00 
OOOOE 00 
OOOOE oo 
OOOOE 00 
OOOOE 00 
OOOOE no 
OOOOE 00 
OOOOE 00 
OOOOE 00 
OOOOE 00 
OOOOE 00 

7.8852852236E-01 
5.5821247138E-01 
P.7358977855E-0? 
S.4644071474E-03 
1.6236284081E-04 
?,40480fl4135E-06 
1,6929399017E-0fl 
4.4557820543E-U 

Y(I> 

1.5635393E 
1.6134579E 
1.8295644E 
2.0792A80E 
2.3499296E 
2.6531830E 
2.8235041E 
3.2349004E 
3.4685215E 
3.1242848E 
4.0698449E 
5.2100013E 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

DELY(I) W<D 

6.3539281E-02 l.OOOOOOOE 00 
»1.4654211E-01 l.OOOOOOOE 00 
lt7956445F-01 i'OOOQOOOE 00 
»9.0732034E-02 l.OOOOOOOE 00 
-&.0070390F-02 l.OOOOOOOE 00 
l«7318303F-0l l'OOOOOOOE 00 
-1.7649591F-01 l.OOOOOOOE 00 
1«8490038F-01 l'OOOOOOOE 00 
-1.1147846F-01 l.OOOOOOOE 00 
4.2B47535E-03 l.OOOOOOOE 00 
-1.5514775F-04 l.OOOOOOOE 00 
1.3o792blF-06 l.OOOOOOOE 00 

B-16 



SAED TO 68'-000-7 
CoEFFlCTEMlS Or Y=B1♦B?*X*ETC ANO ERRORS 

1.3685094493E 00 
1.2293X85733E 00 
3.7591587369E-01 
5.3961156151E-02 
4.1184941203E-03 
1.7465185579E-04 
4.0680361057E-06 
4.7984005729E-08 
?,2087430509E-10 

B( 1>» l.i50«>749819E 00 ERRB= 

B< 2>* 3 2247'6l229E-01 ERRBa 
Bf 3) = „7.496t>i74753E-0? ERRBa 

Bf 4)s 1.3805?l5045E-02 ERRBa 
B'( 5). _l,3l65«22059E-03 ERRBa 
Ö( 6)s 6.S543?32U8E-05 ERRBa 

Ö( 7). .1.7073460061E-06 ERRBa 
B( 9>a 2.1753PR8049E-08 ERRBa 
Ö( 9>s _1,ü554R95343E-10 ERRBa 

5TSMA a 2.3f2423988?E-01 

COEFFlClEMiS OF YaTl*Pl*T2*P2*ETC ANO ERRORS 

T( Da  2.B35On00OO0E 
T< ?)=  4.b85576l683E- 
T( 3>r -3.0071977524E- 
T( 4)«  2.28bb?79499E- 
T( 5)= -9.1429«49615E- 
T( 6)a -7,0ü78?97756E- 
I ( 7)a _6.4b62*12744E- 
t( 8)a >l.l673*.feciO*5E- 
T( 9)B .l,0554a95343E- 

LEGENnRE ROLYNOMIALS 
COEFFlClEMtS UP YSC1*L1*C2*U2*ETC A 

00 ERRTa 

02 ERRy = 
04 ERRTa 
05 ERRTa 
07 ERRT = 
08 ERRT = 
09 ERRTa 
09 ERRT = 
10 ERRTa 

1.0349974157E-01 
3.1569603584E-03 
1.4177514632E-04 
R.1924610510E-06 
A.1022047327E-07 
5.4267403218E-08 
7.0050195768E-09 
1.3298439799E-09 
?,2087430509E-10 

C( i)s  1.12e54?27300E 00 
Ct 2)= 3.307ai«3852E-01 
C( 3)« -5.ü73üc289^3E-n? 
Cf 4)s B,b5l2?5572lE-03 
C( 5>a -3.Ul46c?7o86E-04 
C( 6)» 8,327412A5()0E-0ft 
C( 7)a „l.iS?7i37876E-07 
Cf 8)= 8,1133i8l999E-ln 
t't   9)s _2,0994o744ünE-12 

I *<I) 

1 l.obooooof. oü 
2 2.4200P00E   00 
3 4.lü00o00E   00 
4 5.700ÜnOOE OÜ 
5 7.b5oOrOOE 00 
6 l.-ÜOOrOOE Ol 
7 1.57oOnOOE Ol 
8 2,1600n00E ol 
9 2.400ÜO00E Ol 

10 3.42o0nOOE Ol 
11 5.ÜOOO0OOE Ol 
12 7.6lOOnOOE Ol 

No ERRORS 

ERRCa 1.4886404397E 00 
ERRC= i.260'728123«'E 00 
ERRCa ?,5?91466'506E-01 
ERRC= ?,166104l346E-02 
ERRCa 9.4262798375E-04 
ERRC= 7.2187813486E-0B 
ERRCa 7.8179722815E-07 
ERRCa 1.7896132673E-09 
ERRCa 4.3934593707E-12 

FID 

1.B0OO000E 00 
1«7600000E 00 
1.6500000E 00 
2M7u0000E 00 
2.4300000E 00 
2.4800000E 00 
3.000UUÜOE 00 
3.Ü50Ü000E 00 
3«5800000E 00 
3.1200000E 00 
4.0700000E 00 
5.2100000E   00 

Yd) 

1.5316837E 00 
1.647ft338E 00 
1.86o3o86E OP 
2«0599l36E oo 
2.3089688E 00 
2.6802026E 00 
2.8447376E 00 ■- 
3.1699175E 00 
3.51493B6E 00 
3.1217403E 00 
4.0699574E 00 
5.2099932E 00 

DELY(I) 

3.1683737E-02 
l'»1236616E-0l 
2.l03ü860E-01 
1'1008645E-01 
1.2103124E-01 
2.0020259E-01 
1.5526241F-01 
1.1991752E-01 
6t5n64363F-02 
1.7402868E-O3 
4«2605679E-05 
6.795278ÖE-06 

W(I) 

1.0000000E 00 
l«0OOOOOOE 00 
1.0000000E 00 
l'OOOOOOOE 00 
1.0000000E 00 
1.0000000E 00 
1.0000000E 00 
1.0000000E 00 
i'OOOOOOOE 00 
1.0000000E 00 
1.0000000E 00 
1.0000000E 00 
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SAED TM 68-000-7 
CoEfFICTEMIS   Of   Ymril»H?*X*ETC   AND   ER#OR$ 

• (   1). 2,S)S.k?5MS7C   Aft              EMM«     f.lfMtTUlif t« 
»<   2)* -1.720V-,29973E   00              ERRM     ?.4l3*H*W7E • 0 
■ (   3>> 7.4UU60558E-01               EMM«     9,lOI»OJM17l. .01 
H(   4)« -1.431JM7739E-01                ER«»«     1 ,*8tOS4*40*C. ••1 
*t   5). l.Sl87«40*76fc-0?              ERRi«     1.7l*«T3t75W« ••2 
i(   • >« „9,4l3/«RtB35E-04              ERRi«     \tt3**Sl353*I. .13 
• (   7>« 3.44«.*77538ZE-05               ERRi«     3,*»*«19479?f- • IS 
*M   •)- „7,«!45*7081UE-07              ERRi«     7,*«T«,**013K. .07 
8(   •)■ 7.9Sl»>492»4E-ft9               ER#i«     M.17M9SM1X. >M 

tt(10)« -3.4»l2469842fc-U               ERRi«     3.531W15444E- ■11 

SJGMA   i 2.3f37703240F-01 

COEFFTCTFIMIS   up   Y«Tl*f»l ♦T2»R2*ETC   ANn  E«AO*S 

T(   1). 2,B35UnO0O0OE   00               ERRT«     1.0399307854E- ■•1 

T(   2>» 4,b85576l«83E-02               EHRT"     3.1721227224E- ••3 
T(   3). -3,UU71?77'524E-04               EHRT«     \ ,4245*«M1S£. ••4 
T(   4>« 2.2<*6i»?79499E-o5              ERRT»     R.231*0«1OO*C< ••• 
If   5), -9,i4?'#f,4961SE-17               ERRT«     *>. 131512023SE« .07 

U   6>* -7.Uü7i?977b6t-08               ERRT«     5.452t04067*E. .08 
It   7>« _6.*S62M2744£-n«               ERRT«     7.03«**353*5E-0t 
T<   8)x -l.l*7J*<S504S£-09               ERRT»     1.3342310029E-09 
T(   9)« -l.ub54a9S343E.lfl               ERRT»     ?.2l»3Sl2i23E. • 10 

1,10)« „3.«8l2469&M£-ll                EHRT«     3.5319415443E-11 

LEöENoRf   POLYNOMIALS 
CnEFFlCTExJlS   Or   Y»Cl*Ll*C2#L2*ETc   AND  ERRORS 

C(      1)3 3.20*7n7?700E   00               ERRC=     ?,587713490*£ 00 
C{   2)m -l.B07*l7972lE   00               ERRC»     ?.bll9M9939E 00 
c, a)« 5.027??»8579fc-01               ERRC»     6.1439203247E- ■•1 
C(   4). _5.7*72«87<S45E-0?               ERRC«     ft .7737137310E-02 
C,   5>« 3_4822R10910E-03               ERRCX     3.9539863956E- .03 

Cf   6)> _1196«»43307E-04                ERRC«      1 ,3178032494E-04 

C (   7) ■ 2.J897??41U0E-06               ERRC«     ?,5*32358377E. .06 
C(   8). 2   702«-?303,Afc-«8               ERRC«     r,i3002»,M8lE. .08 
C(   9). l!b8li>^585llE-10               ERRC«      i ,*2*4958730E. -10 
C(10)« _3.*»59->79018E-13               ERRC*     3,7193§3*089E. .13 

I t(I)                            F(I)                            *n> DELYU) *<I> 

1 1.65oO«OOF   00        1.5000000E   OQ      j.5a35?*4E 00 ».352*429fr-02 l.OOOOOOOE 00 

2 2.42o0r00f--   00        1.7600000E   00        1.5530148E 00 »2.069i524F-0l l.OOOOOOOE 00 
3 4.1000000?.   00        1.6«500000E   Ofl        1,§453*52E 00 l,953*S21f-0l l.OOOOOOOE to 
4 5.700O«00t   00        2.1700000E   00        2.13**727E 00 V3.3527312E-02 l.OOOOOOOE 00 

5 7.65o0n00t   00        2.4300000E   00        2.32»112*E 00 -1»03M70*E-01 l.OOOOOOOE 00 

6 l,i300o00E   ol        2.4800000E   00        2.5092258E 00 8.92257»2E-02 l.OOOOOOOE 00 

7 1.5700n00E   Ol        3«0000ü00E   00        2.9527447E 00 -4.725S311E-I2 l.OOOOOOOE 00 

I 2.1*00n00t   Ol        3.0500000E   00        3,075i*«0£ 00 2.58»90*8E-02 l.OOOOOOOE 00 

9 2.4000n00E   Ol        3.S800000E   00        3.5474400E 00 -lt2b*0009F-02 l.OOOOOOOE 00 

10 3,42oünOOt   ol        3.1200000E   00        3.1202337E 00 2«3374o*9E-04 l.OOOOOOOE 00 

11 S.uOOOnOOE   ol        4.0700000E   00        4.o7o004ft£ 00 4»6l95928E-0* l.OOOOOOOE 00 

12 7.bl00nO0E'   Ol        5.2100000E   OQ        5.2103695E 00 3.*94940»F-04 l.OOOOOOOE 00 

-. 
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ö 1> = -2.1070tB100lE 00 EHRB= 

B ?» = 4.9937s;99080E 00 ERRB= 
b 3)« „2.5740c}4466lE 00 EHRB= 
B 4)s 6,f464i24777E-01 tRRB = 
B 5)a _9.b7l2o7R8e7E-02 ERRB= 
B 6)r 8,!S878A9A914E-03 ERRBS 

B T)B _4,b729is30475E-04 ERRBS 
B 8) = 1.4885l89213E-n5 ERRBs 
B 9) = ,2,ö544e,09372E-07 ERRB= 
B 10) = 2.9231S63293E-09 ERRBs 
B 11>» -1.2l62o4l537E-U ERRB = 

SAED TO 66-000-7 
COEFFICTEMIS  üF   Y=Hl*H?«x*ETC   AND   ERRO«S 

3.2990040286E 00 

4»1795509236E 00 
1.9920639268E 00 
4.8024011815E-01 
6.5960495510E-02 
B.4735147946E-03 
?,81174456llE-04 
fl.90280840l7E»06 
1.6713435209E-07 
1.6842122865E-09 
6.9246056339E-12 

SyGMA =    1.6*19607l41F-01 

CoEFFlCtEN?S UF Y=Tl*Pl»T2*P2*ETC ANn ERRORS 

7.2845204340E-0? 
?.2209155l63E-03 
9.9738541683E-05 
«5.7633805305E-06 
4.2928892467E-07 
3.8177013379E-08 
4.9280177462E-09 
q,3554267203£-l0 
1.5538464714E-10 
2.4728514258E-11 
6.9246056339E-12 

LEGENnRe POLYNOMJALS 

COEFFICIENTS OF Y=CI*LI*C2*L2*ETC AND ERRORS 

T( 1> = 2,d350n00000E 00 ERRT= 

r'( 2> = 4.585b76l683E-02 ERRT = 
T( 3)» -3,U071?77524E-04 ERRT = 
T( 4) = 2,2865?79499E-05 ERRT» 
T( 5) = _9.l429n496l5E-07 ERRT = 
T( 6)« .7.0078597756E-08 ERRT = 
T( 7) = _6.4562M?7<*4E-n9 ERRT = 
T| 8) = „l,l673*65Ü45t-09 ERRT» 
T< 9)r -1.US54Q95343E-10 ERRT = 
T| 10)» ,3,4öl246984lE-U ERRT = 
T| ll)a -1.2HS2941537E-11 ERRT* 

C( 
C( 
C( 
C( 
C( 
C( 
Cf 
C( 
C( 

1) 
2) 
3) 
4) 
5) 
6) 
7) 
8) 
9) 

C(lO): 
C (11 > 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

-2,9ö49r,73645E 00 ERRC= 3.9633493287E 00 

5.4U22301347E 00 £RRC = 4.4654057025E 00 
-l,!'7?6o775SlE no ERRC= i.3654568734E 00 
?.7367q64615E-01 ERRC = 1.9451559301E-0] 

.2.2705-J90620E-02 ERRC = 1.5163997558E-02 
1.093S772271E-03 ERRC= (S.9687115621E-04 

.3 mllll04lE-n5 ERRCa 1.9496861098E-05 
5>",5S38Q44?47E.n7 ERRC = 3.3217235804E-07 

-5,b784?4l3l7fc-nQ ERRC= 3.3248321811E-09 
3.U7827?3994E-11 ERRC= 1.7735843082E-11 

-6.7412/*36584E-14 ERRC= 3.8379247Q56E-14 

F<t) X<I> 

1.65oünO0E 00 1.5000000E 00 
2.4200*0OE 00 1.7600000E 00 
4,1000n00E 00 1.6500000E 00 
5,7000nOOE 00 2.170000..0E 00 
7.b500n00E 00 2«4300000E 00 
l,130Un00E 01 2.4800000E 00 
l.S700o00fc 01 3.0000000E 00 
2.i60Oo00E Ol 3.050000QE 00 
2.4000o00E Ol 3.5800000E 00 
3.4200n00E Ol 3.1200000E 00 
S.UOOOnOOE Ol 4.0700000E 00 
7.6100nOOE Ol 5.2100000E 00 

ORTHOGONAL POLYNOMIAL COEFF FOR K= 

-2.1?0l67t Ol   1.000000E 00 

Yd) 

1.5198622E 
1.7065260E 
1.7455127E 
2.0622405E 
2.4878193E 
2.4644101E 
3.0045355E 
3.0484432E 
3.5806B38E 
3.1199946E 
4.0698099E 
5.2052258E 
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00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

DELY(I) W(I) 

1.9862177E-02 l.OOOOOOOE 00 
-5.3473991E-02 l.OOOOOOOE 00 
9«55l267lF-02 l.OOOOOOOE 00 
-1.0775955EP.01 l.OOOOOOOE 00 
5.7B19322E-02 l.OOOOOOOE 00 
-1.5'}89R96E-02 l.OOOOOOOE 00 
4.5354827E-03 l.OOOOOOOE 00 
-1.5568439E-03 l.OOOOOOOE 00 
6.53765UE-04 l.OOOOOOOE   00 

-5.3513795E-06 l.OOOOOOOE  00 
-1.9014115F-04 l.OOOOOOOE   00 
-4.7741801E-03 l.OOOOOOOE   00 

ORTHOGONAL   POLYNOMIAL   COtFF   FOR   K= 
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