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PLTRPOSE 

'CC1ppn;;C.'nate 'bl' value of an int e g ra.l of t he soua re of a function for 
wlu ch ;...; -t ] urdlnates are known, A Ne wton v Cot e s fo rrnu ra is used and 
rht COl' p'J ,:ci r ;(11 if done on a se mi -rloubl ee pre c ifHun basis. 

HES'fHJC'r ION ,) 

This prof', I'a rn rc qui (e;:; I he Double Pr'e ctai on Addi Han routine, MU DPAZ. 
who se Ui'd'.WfI must be define o at assembly time. 

No interna' ch e c ks are rna de on overflow, SInce it is left to the user to 
~, 3h )en su re tn?, all numbe r s remain 1Il the rangE, -0 - 2: -.:hl

) to +0 - 2- o . 

-. 
METHOD 

(X4 
v dx 4h (7'1 -e- :Jlv, + 12.yZ t 32"." -to 7Y4.)mT () .' .J. .} 

where h : t he- u.te g r-at.on s..ep size and 1S uru que ly de re r-mi ne d by 1, Sine!' 

-x4 .~ 
, '-d

1:1U8 r-out.ine pr-ovrdo s , Y 1: rather t han the- integral of YJ each of the 
,:
-T) 

singl. t: e "-1'pn,··th~~.lr.f_~'·'" -. j i "', Y4 are squared bef'ore mult i pl ving by the i r::').. o rdrnate.u -.t.:}'.' Vu. G-~ 

co r-r-e sporiding (·oeffIcie:nts. 

These rnu lt i p.l i ca t rons are done in double pr-e ci s ron where t he squared 
ordina te s are 70 bit nu mbe rs and the coeffi c ie nt s are 35 bit numbers. 
Addi t ion s are al way s done on t he assumption that both nu mbe r s are 70 bi t 
fractions, 

y) JnU;:.;1 be le 88 than one 
T'-I ?:: 4; !.~ 18 always a m u l tipl e of 4 • 

.'\CCiU'i::l.CY. An a ppr-o xi mat.i on to the t r-un cat i on error is gi ve n by 8 /6) h .
--''94b-'­

where y(6) IS ale value of the 31:x1:11 de rrvative at some xunt between X o 
and x 

4, 

7 



.Ie r sev I ;}~,~i, Chapter TV, pp. 122-12't.) 

UA SAP rvHJRASS 

L.ne .~ ln st r-uc t ion Lo c. Inst r-u c t i on 

TSX NCB. 4 B TSX A ·l 
(~<. .-+ (pre!"] XI B" 0, N d+ C 1) 13 0 N 
{~..,... + 2. cr. + 2 reid r-n 

where p re fix :: D d.::ternl1n('s the nurnbe r of words between successive 
o r di na t e points. :N IS [rIf' ru n ibe r of subdi vi saon s in the entire mtegr-at.ion 
proc e ss and B i s the addres s of the first o r di.nat.e . N + 1 o r d. rtate points 
separated by D must b-e' 5to1'(:,0 in rue m o r v or incorrect results will o cr ur . 

Upon exit from t hi s r-outme the doub le p re c i sron mt e gr-al is in t he AC and 
MQ and JS also stored in COMMON t 2 and COMMON + 3. -. 

f- ._,. < __•· 0·'_ •. -------..------•• --.-~-

, 

Space H,t:.' qui red: UA SAP MUR.AS.s 

57\'vCJl'ds prog ra m at Nell A, 
9 words t e m po ra r-v at COMMON! T

L . _ 

The sy mbol i c Ioca t i on of MU DP:\2 [Lust be defined by the use r in the 
a s se rnb l y of :'vlU Nell 0 

For' an a s se rnbl.y MORASS the Z be defined as starunghy locator must the 
l ocati on of MU DF-\\:~, 

Re l or a ta Cards; The nominal addresses the r e ehlc in Iocatabl progTarn 
deck have be en def'i ne d as follows: 

Sv rrrboLic a ddr-c ss No m inal addrc.'ss 
NCll o 
DPA2 100°8 
COMN10;:-,j 200°8 

CODING INFOHMATleX-i 

Timing. (4.14 N r 1\:)1 rniIl iae cond a whi c h includes the time spent in thee 

auxiha r y s ubrou t ine , DPAZ. 
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REM 
~J C! 1� SXo 

c:.XD 
<;XD 
CAL 
PDX 
STA 
STA 
AR S 
CO~ 

STD 
DXD 
Srn 
LDO 
t-L.S 
IJVH 
')TO 
LXA 
HTF 
HTP 
LXA 
l f) r; 
~Py 

5TO 
MPy 
LR~ 

STO 
STO 
Lr)tJ 
MPY 
SYD 
TSX 
M,oy 
LPS 
S1r) 
LDO 
STO 
MPY 
TSX 
(LA 
L~O 

T:::X 
LX [\ 

C;TO 
T ~l X 
T)"1 
Trx 
LXC 
LXD 
LXD 
TRA 
!)CT 
,~, r r
,"- , 

NCII NEWT')N-'OTFS ()"At'lRATURf MU 
COMMON+4,1 STOPF YNDEX REGISTERS NCil 
(OMMO"l+5,2 NeIl 
COMMON+6.4 NCT! 
lt4 PAPA,~fTtP. WOP!) Nell 
0,1 N TO Xl NCTl 
~CT 1+2(' PLA(1=" FWA OF Y NC!1 
NCT1+21 NC t 1 
15 DELTA TO DfCREMENT POSITION NCIl 

(n~LTA+l) COMPLEMENTED NCIl 
Nell + 4 c, 5 T ') RFIN TX I TNSTRUCT ! 0 N NCT! 
5.1 N TO A( Nell 
CO~~ON+? cTOPf IN MFM0RY ALSO NC!1 
NCT1+56 2 TO MO Ncrl 
~5 CLEAR MO AN~ PLACE 2 I~ AC NCll 
COMMON+~ FORN 2H~?!~ NC T1 
COMMO~+~ STaPF 2H NCIl 
Nrrl+4.? J:~ TO X2 NCT! 
COMMON+? .,~,/4')76 CLfAR Su/"q NCll 
(OMMON+3,~.?4~76 CLEAR SUM2 NCII 
NCJ1+10,4 1=5 TO X4 Nell 
**.~ Y SUR J NCII 
**,? SQUARED NCIl 
COMMON+8 STORf ~5P NC T1 
NC!l+56,4 LSP rIMES A, SliP, J /'4Ctl 
3~ POSITION PRODUCT xcr i 
COMMON STaPf FOP OPA2 Nell 
CQJo1MON+l Nell 
COMMCN+8 MSP NeIl 
NCll+';6.<t MULTIPLY PY A suo, NCll 
COM..,mH8,':­ SAVf Y4 NCIl 
DPA2,.:- NCIl 
COMMON+7 MIILTIPLY LSP BY 2H NCIl 
35 NC!l 
COMMON+l 5T~P;:: FOP DPA? Ncrl 
COMM()N ~~",r NCIl 
COMMON NC!1 
COMMON+7 M!JlTlPLY MSD RY 2H NCIl 
DP.A2.4� NCt1 
COMMON+2 SUMl Nell 
COMMON+1 SUM? NeIl 
DPA2.L. NCIl 
COMMON+8.4 RFSTClRE );4 NCIl 
COMMON+3 STORr NEW SUM2 sc r i 
COMMON+2 STOPE: Nf:W SUMl NCO 
NCI1+46,4tl REDl'C:F t NCT! 
NCI1+20.2.** AOD DELTA TO X2 NCTJ 
~CIl+19.1.4 N-4 PEPLACES N NCIl 
COMMON+4,l RFSTORE INDEX REGISTERS NCIl 
COMMON+5.2 NCIl 
(OMMON+6,4 /'4C11 
2,4 EXIT NeIl 
047644764476 7/45 NCIl 
266(')2660266'1 ~'? 14 c; NCTl 

NC!1 
0001 
0002 
0003 
0004 
0005 
0006 
0007 
0008 
;)OOG 
0010 
no 11 
rlOl? 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
')021 
0022 
0023 
002'4 
002~ 

0026 
0027 
OO?'l 
0029 
0030 
0031 
0032 
003~ 

OO~. 

0035 
0036 
0037 
00'38 
00'39 
0040 
OO~l 

0042 
004'3 
0044 
0045 
0046 
0047 
0048 
0049 
0050 
00!51 
0052 
005'3 
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