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To approximate he value of ap integrul of the sqguare of a function for
which I'\Z + ], ordinates are known, A Newion-Cotes formuls is used and
the compuiatior is done on & serni-double-precision basis,

This preograrm requires the Double Precision Addition routine, MU DPAZ,
' loeation must be defined at assembly time,
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No internal chocks are made on overflow, since it ig left to the user to
_ 15 _ar
ensure that all nuinbers remain n the range -{1 - 2 7°9) to +(1 - 2 39).

METHOD

The Newton-Coteg formula used nere is:

.y odx - 3o (Ty,, = 32y

+ 12y + 32y, + Tyys)

where h - the wrtegration siep size and 1s unuquely deterrined by 1, Since
% . .\‘
: JA N 3 : ] : ‘3
this routine provides | y“dX rather than the integral of y, ecach of the
£ 3 Y,
)
single-length ovdinates v, ", vy 4 3re squared before multiplying by their

corresponding coefficiernls,

These muliiplications are done in double precision where the squared
ordinates are 70 bit numbers and the coefficients are 35 hit numbers,
Additiong are always dope on the agsurnption that both numbers are 70 bt
fractions.

Raige: | v, | must be less than one

bl
H 4

! W 2z 4 Nis always a multiple of 4.

. _ , . ) (6) 7
Accuracy: An approximation to the truncation error is given by 8 y h

(6) | X I

where vy s the vaiue of the sixth derivative at some joint between x,

and Xy



1Cf, Miine, Lunwm:';}' f\:;{:g‘,llu;s‘ The Princeion University Press, New

Jersey, 1455, thaprer f\/ 5}? 122-124.)
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Calling Sequencoe:

{
{TA SAP 1 MU RALS

H

i |
Lasc, Instruction i 0T, Instructic
DI NL IS ! e e
TSX NCIi, 4 oA B TSX A 4
ex 4+ 1 (prvl"xx} B.0O, N | 248 1 C D BO N
o+ 2 eturn * o+ 2 returs

where prefix = D determines the number of words between guccessive

ordinate poims, N ts the rumper of subdivisions in the entire integration
process and B is the address of the first ordinate. N + [ ordinate peints
separaled by D must be gtored in memoryv or incorrect results wiil occur

Upon exit from thrs routine the double precision integral is in the AC and
M@ and 1s alsc gtored in COMMON + 2 and COMMON + 3.

o -
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Space Required: UA BAP MURASS

'
57 words program at NCI F A

9 words temporary at COMMON '
e e -
The symbolic lecation of MU DPAZ nust be defined by the uger in the
assembly of MU NCI1L.

For an assembly by MURASS the lecator Z must be defined as the starting
location of MU DPAZ.

Relocatable Cards: The nominal addresses in the relocatabie program
deck have been defined as follows:

Symbolic address Nominal address
NCI 0
DPA2 l()(}()s
COMMON 20004

CODING INFORMA TION

Timing. (4,14 N » . #5; milliseconds which includes the time spent in the
auxiiiary suprouatine, DPAZ2,




NCT

NCI1 NEWTON-TOTFS QUADRATURE

COMMON+4 41
COMMON+E 4 2
COMMON+®E ¢ &4
144

091
NCTI1+27
NCTI1+21

N
1%

NCT1+4%
51
COMMON+ 7
NCI1+%6
15
COMMON+7
COMMON+7
NCT14440

COMMON+2 s 7924576

STORE INDEX REGISTERS

PARAMETER WORD
N TO X1
PLACE FWA OF Y

DELTA TO DECREMENT POSITION

(DELTA+Y)Y COMPLEMENTED
STHRE IN TX! INSTRUCTION
N TO AC

CTOPFE IN MEMORY ALCSO

2 T0 MQ

CLEAR MDD AND PLACE 2 IN
FORM 2H=z=2 /N

STORE 2H

J=n TC x2

CLEAR S5umd

COMMON+3 40y 06576 CLEAR SUM2

NCT1+41044

y R¥ D

*x g7
COMMON+R
NCT1+5644
a5

COMMON
COMMON+]
COMMON+8
NCTI1+5644

D COMMON+8 4

DPAZ &
COMMON+T

35

COMMON+1
COMMON
COMMON
COMMON+7
DPAZ s4
COMMON+?2
COMMON+73
DPAZ 4
COMMON+8 44
COMMON+3
COMMON+2
NCTI14464491
NCTI1420p2 %%
NCT14199194
COMMON+441
COMMON+5 4 2
COMMON+6 9 4
234
047644764476
26602660266nN

1=5 7O X4

Y Sur J

SQUARED

STORE MsP

LSP TIMFS A SstiR ]
POSITION PRCOUCT
STORE FOR DPAZ

MSP
MULTIPLY RY A SUR I
SAVE Y4

MIILTIPLY LSP BY 24

STARE FOR DPAY
MoD

MULTIELY MSP RY 2H

SUM]
SuUmM?

RFESTORE X4

S5TORE NEw SUMZ

STORE NEW SUM1

REQUCE T

ADD DELTA TO X2

N—4 REPLACES N

RESTORE INDEX REGISTERS

EX1Y
T/45
22 /46

MU
NCil
NCI1
NCT1
NC11
NCT1
NCI1
NCT1
NCT1
NCT1
NCT1
NCI
NCI
NCT1
NCT1
NCI1
NCI
NCT11
NCT1
NCI1
NCTI
NCT1
NCI1
NCT1
NCT1
NCI1
NZ11
NCT1
NCT1
NCT1
NCT1
NCI1
NCT11
NCT1
NCID
NCT1
NCT1
NCT1
MCI1
NCT1
NCI)
NCI1
NCI1
NCT1
NCT
NCT1
NCT1
NCT
NCI1
NC11
NCT1
NCT1
NCT
NCIN

NCTD
0001
0002
00013
2004
0005
0006
0007
noo3
2006
0010
nNo11
0012
o1
0014
no15
001é
0017
0018
no19
0020
no21
0022
0023
0024
n02s
0026
0027
00298
0029
0030
0031
00132
00338
0034
0025
0036
0037
6038
0039
0040
0041
0042
0043
0044
0045
00Aé
0047
0048
0049
0050
0cs1
0052
nos3
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