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• -1 ~ X ~ 1 I I . 2 x 10- 14 
€ max~ 

sin fX ~ X( .7853 9816 3397 426 - .0807 4551 2187 616 x2 

+ .0024 9039 4565 024 X4 - .0000 3657 6186 880 xs 

+ .0000 0031 3333 248 xs - .0000 0000 1734 656 x10 ) 

-1 ~ X ~ 1 I I . 3 x 10- 13 
€ max~ 

cos~~ .9999 9999 9999 94 - .3084 2513 7530 08 x2 

+ .0158 5434 4197 39 X4 - .0003 2599 1688 26 xs 

+ .0000 0359 0476 29 xs - .0000 0002 4268 80 x10 

• 

~· 

--



-1 < X <- 1 - -

0 < X < 1 - -

1 < X < ro 

tan -1 

I I -12 
e: max~ .25 x 10 

[l 1 
+ .2337 0055 0136 04 - x2 + .0146 7803 1620 58 x 2 

+ .0014 4707 6300 03 X4 + .0001 5518 1717 79 X6 

+ • 0000 1703 0972 40 x0 + .0000 0190 7434 31 x10 

+ • 0000 0018 4828 01 x 12 + • 0000 0003 6990 64 x 14 J 

7[ X - {T.2 - 1) I e: I max ~ . 24 X 
10-12 c = 8 y = 

{T2° - l)X 1 + 

37f ( r§° - 1 )X - 1 
c 8 y = 

(J2 - 1) x + 

x~c + Y( .9999 9999 9999 27 - .3333 3333 2783 66 Y2 

+ .1999 9993 1868 43 Y.4 - .1428 5391 1738 18 Y6 

+ .1110 3533 2091 55 ya - .0899 3199 7777 14 y10 

+ • 0697 6915 8729 77 
y12 _ 

.0376 9993 ·2176 53 Y14 ) 



1 

0 _:': X _:': 4 I I "' 16 x rn- 1 2 E max - · 

Jo (X) ~ . 9999 9999 9999 9 - 3.9999 9999 9974 4[i) 2 

+ 3.9999 9999 9154 5[{]4 - 1. 7777 7776 6925 4 [ir 
+ .4444 4437 3657 4[iJ8 .0711 1084 5605 o[iJ.1° 

+ .0079 0062 [Xl 12 7190 3 4; - .0006 4413 5989 7 [iJ 14 

+ .0000 3956 7011 5[i) 
18 

- .0000 0162 8383 1[tf
0 

Y0 (X) ~ # ln X J 0 (X) -
I/ 

.0738 0429 5108 j + 2.8416 9626 9855 8[{] 2 

9[ir 
3 [!] 10 

- 4.1149 3581 3009 6[£) 4 + 2.2061 1650 2534 

.6222 6452 4590 8[I4] a + .1086 1598 1454 

[X) 12 
.0129 0567 4361 9 4 + . OOll 1061 4739 

[X) 10 
.0000 7128 5992 6 4 + .0000 0303 1753 

5[fJ1 4 

3 [i) 18 



2 

4~x<oo 

Jo (X) = x-%\!o(X) cos [x - i] Qo (X) sin ~ - i]] 
Yo (X) = x-% Jy 0 (X) sin [x - i) + Qo (X) cos [x - !i]] 

I I 1 5 x 10- 12 
E: max ~ • 

P0 (X) ~ .7978 8456 0801 43 - .0035 0632 8261 58[jJ 2 

+ .0003 4953 1999 29[1] 4 
- .0001 1122 6139 

+ .0000 7110 5669 54[:t]B - .0000 6619 2910 

+ .0000 6577 7001 81[1] 12 
- .0000 5506 6781 

+ • 0000 3299 8974 11 (j] 16 
- • 0000 1208 0878 

+ • 0000 0199 8672 80 ~] 20 

86[!] 
6 

r1J 10 
10 l.X 

[4) 14 
97 X 

[4] 18 39 -x 

I I 1 3 x 10- 12 
E: max ~ • 

Qo(x)--- x1 I-_--- .0997 3557 0085 32 

- .0007 0772 6008 

- .0002 7845 1198 

67(1) 
4 

31[jJ8 

+ • 0036 5242 2961 80 (j) 2 

+ .0003 3464 7686 79[!) 0 

[4] 10 
+ .0003 0428 6096 73 X 

[) 12 [4]14 
- .0003 2947 6654511 + .0002 8830 7294 77 x 

- . 0001 7689 0718 81 [t-J 16 + • 0000 6562 2317 43 [!] 18 

- . 0000 1094 1347 36 [!) 2
~\ 



3 

I I -12 
O ~ X ~ 4 E max ~ • 02 X 10 

Y1 (X) 

J 1 (X) ~ X [ • 5000 0000 0000 00 

+ • 6666 6666 6627 68 [iJ 4 

+ • 0444 4444 1182 23 [fJ 8 

rx) 12 + .0005 6434 5933 74L4 -

[X) 1a 
+ .0000 0220 5337 01 4 -

~ # ln X J 1 ( X) + } [- . 6366 1977 2368 -

.9999 9999 9998 82[fJ 
2 

.2222 2222 1721 94ar 

.0059 2591 3695 [X) 10 01 -4 

.0000 4027 2733 [X) 14 34 -4 

.0000 0008 2937 44[%] 18] 

I I 5 x 10-12 
E max~ • 

3.1369 1345 0329 [i) 2 

+ 13.9132 6416 8649 [i) 4 - 12.1049 3064 9685 [!J6 
+ 4.6951 7511 2648 [iJ6 1. 0408 9393 8030 [i] 10 

+ .1498 5131 6245 [iJ12 - .0151 5987 6046 [!) 14 

+ . 0011 3621 7243 [ifB .0000 6460 4319 [£] 18 

+ .0000 0246 7250 [i) 20] 



4 

e 
4 ~ X < 00 

J 1 (X) x-%[P 1 (X) cos [x - ~7TJ Q1 (X) sin [x - \1rJ] 

Y1 (X) x-% [P1 (X) sin [x - ~7TJ + Q1 (X) cos [x - ~J] 
I I x 10- 12 

E max ~ 1. 5 

P1 (X) ~ .7978 8456 0804 42 + • 0058 4388 0654 71 (t] 2 

- .0004 4940 1651 07[1] 4 
+ .0001 3147 8678 41[1]

6 

- . 0000 8073 7832 94 [!] 8 + • 0000 7363 7009 95 (j] 10 

- . 0000 7244 7787 77 (i] 12 + • 0000 6035 3228 95 [t] 14 

- . 0000 3607 2199 06 ~] 16 + • 0000 1318 5844 85 [tJ 18 

- . 0000 0217 9380 00 ~] 20 

IE I max ~ 1. 3 
x 10_12 

Q1 (X) ~ l. -x [ .2992 0671 0284 88 - .0051 1339 3015 44 (!] 2 

+ .0008 6501 4276 90 [i] 4 - .0003 8627 7630 96 [!] 6 

+ .0003 1197 1654 89(!] 
8 - .0003 3569 2686 [4] 10 13 X 

+ .0003 6071 9474 07 ~] 12 - .0003 1442 6210 [4] 14 90 ~ x 

+ .0001 9250 6220 [4] 16 50 X - .0000 7132 4371 (4r
8 

77 X 

+ .0000 1188 2266 96(1] 20] 



• 0 < k 2 < .9375 I I -11 
€ max ~ • 3 x 10 

K(k 2 ) "' (l+m) (1.5707 9632 6797 + .3926 9907 9994 m2 

Note: 

+ .2208 9341 8939 m 
4 

+ .1176 1434 5062 m 
8 

+ • 0961 2977 1696 m 
12 

+ .2974 6574 6578 m 
16 

+ .4029 5006 4706 m 20 ) 

+ .1533 9023 

+ .0930 2369 

- .0095 5988 

- .3634 8748 

9689 m 

3712 m 

8429 m 

7106 m 

m = 

6 

10 

14 

18 

= 
1-k 1 

l+k T 

2 for .9375 < k < 1, use Landen's transformation until 

bn 
k~ _:: .9375 (an~ .25), 

~ bo 
i.e. 1 if k 1 = k T = ~ 1-k::: = - < 25 o o a · , 

0 

where, a 0 = 1, compute a set of af, b.,. as follows: 

2) j a .,.b.,. = b.,. + 1 

· b r+1 
3) k I = --

r+ 1 a.,.+ 1 

4) a) 
b r+1 

1) if--< . 25, .return to 
a.,.+1 

b) 
b r+1 bn 1 2) K (k 2 ) if--= -> .25, compute a K (kn 

. a.,.+1 an - n 



0 < k 2 < . 992 

E (k 2) ~ 1 
1 

( 1. 5707 9632 + . 3926 2 
+ m 6799 9907 9948 m 

+ .0245 4382 7985 m 
4 + .0061 3183 1023 m 

6 

+ .0024 6069 8217 m 
8 + .0005 8632 6220 m 

10 

+ .0040 9930 3949 m 
12 

.0128 6769 3447 m 
14 -

.0346 1981 2874 m 
18 

.0589 3286 2948 m 
1 8 + -

+ .0653 3943 3006 m 
20 .0418 9920 0263 m 

22 -

+ .0122 8780 4214 m24 ) 

1 -~ 1-k ' 
m = 

+ J 1-k 2 1 l+k , 

.992 < k 2 < 1 I I -12 E max ~ .• 4 x 10 

E(k 2) ~ .9999 9999 9999 63 + .4431 4718 2037 64 (1-k 2 ) 

+ .0568 0426 9148 27 ( 1-k 2) 2 + .0220 1608 2786 41 ( 1-k 2) 3 

- ( 1-k 2 ) Zn ( 1-k 2) { .·2499 9999 9998 92 + .0937 5000 4306 64 (1-k 2) 

+ .0585 9105 8349 61 (1-k2)2 + .0432 6293 9453 12 ( 1-k 2) 3} 

• 



Fast Math Subr. Elem. Func

• 



FvtJc+i°" Pro~. Input Outpvt S-\-ot"A~Eze, 'R.e~ ,~+ers \Js~ A r-,p,M~1,1T ~l\k>1e 
i------------.............i,.._.......__.-.......,...._:;w,.w:;, ~~1~r,,__,"":.,.1-i'T",. 

Sin(;() j..CJO T'- T'- 37 . Tb,J0i.~§~~-~~[ _______ , 
CosliC) ~ot T'=> T, 1 ~~oo. ~ AN'/ 1------..~-"'-"""'"""'~~=•!=<'-?>"- _ -·=""..,.." '-·""' "''·• ,.:,oi:,,,.~,,~=~"':=....,..,.,,·..,-,,~--=..,.......,.,=...,...,,.i .. .,,,._.....,.,,,.,"""-'··"""""V ..... =-0-·=-~~·=n•=-=:7-7·---«---"· 

E~pt-x) ;L03 Tb Tb . 30 T~; IYlov. [ 17-I <'- 170 
~~~~Ji>~ ~~~~!:!:i?Y~1.:,..-.;;; 1i>:!.-.~~~"'!;'..~.!".':t"~Y:'.t·~~~~~~-,__.1",c.!--~..:.;. .4-PI'! --.--.>-., ~-~~,:,.;~~.,-... ~~~!"IJ.:.lc.;..~...n-...Dt~™'~~~~:::=.,.~~S.~--~..:-~,,:::irL.~~ 

~ f 

L ~ ( ><) I ~ o 'f ; •'= T'=, I 3 ~ Tto, T 71 B£"; At, v. t -,:_ > o 

B~tr 1i3~ IT~ ~ l~~-~~~ 

If l I 

*~OC, ~C f , ~O 3 , <1Ncl :LO~ ::: o,ooooolJ 
* ;2..oy. = o .c>~oc::x9 s) A"" cl 
-¥.· ;J... '3 f, ==·: C) cOOOOOO 1 • 

' ' 

G1tr-y S·,%011) 
j \J N e <8 , i (( <o~ ' 



213 Root Finder



-..-----~------------------------------------
7 /_ <l~- 002 ll3 

' ~ ! (!;:3 -
-- . -: ·L.t ·--

.- ,, . 

77100243656050~534 I ::::- -~- ( 
'74000400Q000000000 

_ •. ·'c·: " .;QPpqq.QOPQ.9.2,Q.RQ.q.099~·:···· 
czr :·, · .- · · · ··, - , ·::,000ooqo009a,000'0:ooo,:.;(:e 

[~:1rr,":-. -. - :f (:e~t~·st~~·:9°·0:~R:f ~6:;6:!?-6-·•·· 0·;:. 
CLA .L3Q,iU,.T7 
"TRA .a~L-24 

:3 f 
;3p 
;33 

>;34, 
_-_:315 

;3~' -
;37 
·.ltO 
-'t I 
•'+2 
'+3 .. __ --

-. ' 



PROGRAM 213 
T7 

PF 

PF 

T6 

T6 

-T6 

T6 

T5 

/T5/ 

STO 

RPA 

CLA 

STO 
TSR 

RPA 
STO 

CLA 
10401 

TSR 

10500 

IF<Z.ER)TRA 
10600 

10700 

STO 

STO 
10401 

10700 

10500 

IF(NNZ)TRA 
TRA 

OCT 
OCT 
OCT 

OCT 

OCT 

OCT 
OCT 
OCT 

00026+CC 

00001+cc, 
I 

00022+CC \ 
I 

000:?.4+CC \ 

ooooo+Pf I 

00 0 15 + C. C __rh._..:,.: { 

00022+CC , 

00020+CC \ ! 
I I 

00016+CC i \ 
,---ko 0000 -(J I 

00016+(( 

:-000l6+CC 

! 000l3+CC 

00007 

OOOll+CC 

OOOll+CC 

I. 

i . 
i 
i 
i. 

' 'i 

I 
' 

) 00006+CC / 

! -00001 I 

tU T7 

,u T7 

,U T7 

l 

" 3 

4 

5 

6 

7 

10 

ll 

12 
13 

14 

1$ 

16 

17 
20 

21 

22 

23 

------1 !: 
i . 0000'.3+CC J 
\ : -00000 - . 

1-f:\---77763+CC 

770024365605075341 

740004000000000000 

00000000-00000 

0000000000000 

0000000000000 

--,;o 1211ooosooo111114 

012170007000177772 \ 

010100000440177765:: rr-A o?:ac ". 10 

27 

so 
31 

32 

33 

3i; 

35 

---------------------------...;....--.... 



r 

• 

213 PRINT 3105 

l 72000l004Q0lOOQ2~ 
6 472i6rl6~non1AoA1s 

13 6lo5roo1oon1006t6 
20 62000100400100011 
2s 10Torono400111j61 

32 

I +36o332~944t94+16 
6 +8837654Q44uo5~~9 

13 +7586P!Rl43026+{3 
20 +t407~4AQ25075+74 
25 +800012218949~~00 

47~1~010001aionJ07 
6?ono1664io1ooa22 
trlnlno64101onol6 
510401070~0100006 

7700?4~656~507~34! 

1~170005Q1Jt7777~ 

3105 

+g•376=4044405-59 
+i407548C2~J75+14 
+s1251?;12q342-oo 
+292t3222s~aoo+1 t 
+9°9Q9°~99~~98-o3 

35 12734 

1211nooooon100022 1~00010040010002~ 
12!70000000I00020 lla'ioto7000I00016 

t6lo,00000001oonl3 ttivooooooonoooo7 
2510700002000000Q7 . I l~QoOOQQQJQ.OQQ3 
7400Q400000000Q000 0 

12170007000177772 IO ,f oooOHO 177765 

35 12734 

+14~0000000596+02 
+14iooocooo~96+02 
+141976867346?+33 
+1037~670~~532+50 
+! 1~41532!8?69-IO 

1 

+1?80157471299+02 
+6~01733404400+01 
+7!QOOQ00Q00r'l+OI 
+69000oOOQ59~!+0! 

+O 
·-

+O +!43001220~223+02 +14~0011091035+02 •aooo13744s29o-oo 

t 4000.000~?0000000 
t46ooooo4oooooooo 
12600105400100011 
LOS~5Q00400000000 

-2559998703002+02 
-2559998779296~02 
+12qot69678330+o2 
+456251220?031+01 

. +Q 

0 



214 Simul. Root Finder

ia·· \ ., ) 



'.\.;['.\??:·:·' 
i,~:;K:;:}~)f' . . . 

• : 
L~2 -•· 

CLA 
FAD.,. 

L7:3 
.L 71 ,iU•T7 

FMp L7.6 
;STO :aL l 00 
FMP L77 

' ' ''F}:D_4;'.':"'\ .. , < 'i: , .. 4, HlCl 
. !Ft z~i:.; )rR11.", ... ·· <:a'k 1·01 

<1FMf?.;i;:,:.: ·; ,4 >·•·•····· 
Fl'1P ;5 
'FAO 4 
FDV . L !·CO 

... · FMP;. L'7:2ilU•T4 . 
. T' . . · ,iFMP .j_:77 )i1U·T~·· · . (;;*7 .. ,, 'PMP:·. ··· · Li6 .. . . 

FAO :5· 
FDV L 1100 
FMP.. L7:3~1U•T.5 

t6 · ... ··. :;~rtu ·. , aL'74 ·. . 
T7 :STO . al75 . 

CLA . L 7'0,IU•T6 
CLA L 71,iU,.,.T7 

!'T4 I FDV '161 
fFINNZ)·SKP L67 

. .. . TR A . . . a k, l 4 

JT5J. · .. FPV · · 171 
'FS~3 · · L67 
IF(NNZ)T:RA. 

'TRA . 
, ·QCJ · ;, .,ocr ·· 

·.:oc.r. · · · . 
·OCT. 
OCT 
·acr 
OCT 

>·oc:;r 
··,act. 
-'ocr 

.az 
aL.14 
770024365605076341 

. '7l+0'004oooooooooooo · 
000000000000000000 

... 000000000000000000 . 
000000000000000000 
,000000000000000000· 
000000000000000000 
,o'odocioooooooooo·aoo .·· 
oooooobaoocdoooooo 

__ _"_Q_OOOOOOOOOOOOOOOOO . 

'3! 
;37: 

6, 
;37 
'tO 

·., ·'t 1 . 
'·'+? . 
·4'3 . 
.44. 
·45 
·'+-6 
.47 

,51 
:52 
53 
,54 
55 
56 
;57 
,6() 

,61 
6~ 
,~ -b .... 

,6/i, 

'·65 
·66 
,67 
70 
71 
7-;, 
73 
74 
'lr:5 
76 
77. 

_roo 
. 1-0.1 
.fo2 



L. 1,00 
L tic I 

----------------------------.._..--------------~----,-----~--,,~~~~---. QCT 000000000000000000 
L 72,IU ... T4 CLA 
L7.3.PIU~T5 
L'7,(1,iU ... J6' 
L?l»IU1T}i 

·a:*L6lf' 

1103 
1,04, 
105 
106 
1107 
1 IO 
I I I 
11'2 
1 13 

'I' 



... -----------~-~~~-,-----------·--··--·. 

PROGRAM 214 
T6 STO 00066+CC l 

T7 STO 00066+cC 2 

PF RPA 00013+C( ' PF RPA 00024+CC 4 

11 106()0 00060+C( 5 
icTO 0006!-J+CC 6 

sro 00063+CC: 1 

TSR OOOOO+PP 10 

PF RPA 00052+CC ll 

T6 STO 0006l+CC 12 

T7 STO 00061+¢(;" 13 

C.LA oooss+cc 14 

10401 OOOS2+Cl. .u T6 l.S 

C:LA OOOS2+CC tlJ T7 16 

TSR 00000 17 

T6 10500 000$.34f,CC 20 

STO 00054+<:c 21 

!7 10500 OOOJ2+CC 22 

STO 00053+C(, 23 

f6 STO 00047+CC 24 

T7 STO OQ047+CC 25 

CLA 00044+CC 26 

10401 0004l+C:C ,u T7 27 

CLA 00037+CC ,u T6 30 

T5R 00000 31 

TE> 10500 0004l+CC ,u T4 32 

T7 10500 0004l+CC ,U T5 :a:; 

10600 0004l+CC 34 

STO 00042+CC 3S 

-T4 10600 00040+CC 36 

10401 00040+CC 37 

IF(ZER)TRA -0004o+c<· 40 
T7 10601 00004 41 

-T6 10600 00005 42 

10400 00004 43 

10700 00033-+CC 44 

···-~~ .. ··-- ·~--..__.:.. ______ _____; _ ___. .......... _______ _.. ... ____ ..... 



& CUE & &_# --- - wa+pacz;c-=t_r:===-,-----

10601 00024+-CC', ,u T4 4S 

_·e. __ T6 10600 00030+<:C ,u rs 46 

•T7 10600 00026+(:( 47 
10400 00005 50 

10700 0002o+C:C Sl 

10601 00020+CC tU TS 52 

T6 STO 00020+CC $.3 

T7 STO 00020+CC 54 

Ct.A 0-00lZ+CC ,u T6 55 

CLA 00012+CC ,u T7 S-6 

/T4/ 10700 •00006 57 

lF(NNZ)SKP oooo6+cc· 60 

TRA 11:1i1+cc 61 

/T5/ 10700 •00007 62 

10500 oooos+cc 63 

IF (NNZ) TRA 00000 64 

TRA 7772:S+CC 65 

OCT 770024365605075341 66 

OCT 740004000000000000 67 

OCT 0000000000000 70 

OCT 0000000000000 71 

OCT 0000000000000 72 

OCT 0000000000000 72 

OCT 0000000000000 74 

OCT 0000000000000 75 

OCT OOOOOOO(lOOOOO 76 

OCT 0000000000000 77 

OCT 0000000(00000 100 

CLA 77767+CC ,u T4 101 

CLA 77767+CC ,u T5 102 

CLA 77763+CC .u T6 103 

CLA 77763+CC ,U T7 104 

TRA • 7775,§+CC 10$ 



214 PRINT 3142 I Oc::; I 2734 

I 62000lOQ400lOJnA6 1~000Toc4,01ona66 472!601000001coo13 47~J~OIOOOOOI00024 12170000000100060 
6 12oor1no400100063 T?onoioc4,Jfo0063 14000000420000000 u12160100000,ooos2 62oOOI00400!00061 

I 3 72000!00400!00061 T~17onooo10Tooo55 I t040!0600CI00052 12110007000,00052 1400000Q400000000 
20 6tosrooonoo1600~3 f200016n4101oao5~ 7lOSOOOOOOOlroo52 12.000100~00100053 62000100400100047 
25 12~or1no4orlAJA47 1~1,onoro,01ono4~ t l040IC7oon1oon41 1?170006000100037 14000000400000000 

32 6IOS000400010J04! 7,05ono50101onJ41 1 to6oorooor1roo4t 1?000100400100042 l4ln60000000l00040 
~7 110401noooo100040 1r1r1noo41oiono4J 7t06010000C000004 16!060000000000005 I l04000Q000000004 
44 1107oononoo100033 1!060!04010tOOQ24 61060005000100030 17!Q60000000I00026 I 1040000000000005 
51 1101oonn~oo1Ao626 l 1 0~0 1 ~B010!QOJ2J 62rootr04on10002n 72QOOI00400I00020 12!70006000100012 
i:;6 1217ron1oorlAJ0l? ~4 1 07onor21Jooooo6 !Q~55ooonoolrooo6 10100000400!77731 2s1n70000200000007 

63 11osronoooo100001 1ns~snoo41JoonJOJ !0100000400177725 77no24365605n75341 7400Q4000000000000 
70 0 J 0 0 0 
75 n J 0 0 12!70004000177767 

102 1211ronsnon111167 1211onoeo10177763 12170007000177763 IOJ00000440l77755 

4 l 3oiionoro2 14 PR I \JT 31'+2 I QC- 12734 

l +t401~'+~02so71+T4 +3~0?3?2944198+16 +~8?765404~405-59 +3827654044405·59 +1430000000596+02 
6 +12~Q!5747t?oo•o2 +1~ar1~747t300+02 ~2s~9q9R7n3no2+02 +88376~4044405-59 +!4o7548Q25o71+t4 

I 3 +360322294419~•T6 +i43ronooo~596+J2 +680!70~99034?+01 +i4300t7090440+02 ;?55999877~296+02 
20 +75B6~3n2?8?1~•13 +!~8nl~747t299+02 +194217734098?+16 + 1280157471299+02 +t4a7548025071+14 
25 +36n3?2?9'+419~+1~ +143oonooo,596+02 +~sn17334n4403+01 +t4300t46490~4+02 -255999877~256~02 

32 +75867376J2393+i3 +lq4?2! 1701720+!6 +700000000596~+01 +12eo157471299+02 +2166395070593+2~ 
37 +6801562505966•01 +a1251~~12q97s-oo +\97J764641624+16 +1419768672254+33 +6800000000000+01 
44 +11oocoooos56~+01 +7ro16~016~2t4+ol +76967!;6(87!4+!3 +3634607804064+3~ +6800000000000+01 
St +11ooroooos~64•~1 +7no160457~21s+o1 +14075486~5075+14 +}6033229~4lg4+l~ +1430014649033+02 
~6 +t430ft7090439•02 +4n5~306931768+~7 +~36~~000~5961+01 +80001221894~0-oo +!0,766705~532~50 

63 +69ooroooos961•~1 +~~6?512207031+01 +ROOOl2?1R9443"00 +99~9999999998-03 +116415321~269·10 
7Q +O +O +o +O +o 
75 +O +O +O +O +143000976~8!~+02 

102 +1~3or1~~08?23•A2 +143nOl~64~629+02 +l43on17C9l035+n2 +800-0137ll-A+8276-... QO 



215 Complex Root Finder

1e'i ', i' 
\ .· 
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T7 

ORG 
1 
? ..., 
_ .......... ' ·;_--, :·,-- .. '"'. ·:·"'·'. lf· . 

. .. ,_.6 
STO ov(,u~T4 7 
FMP OYX 10 

____ S~'TJJ __ OJ'r;_.,.cU-!T5_ ----····· ·-·-····- ... t I. 
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FAD+6() Ei<:,06 1·. 
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EXP06 OCT o~ooonoc0000000000 37 
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C7 OCT 01326lJC~04?615661 '+ I 
C6 OCT 01)36?27S6664f221~ 4:? 
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3 i 01 n 1 f-0( 06 4?ori C".)000 
3i.:. Ol 1 67()(, 06 oc~~· ! C )0 1 '+ 0 

E}'.PT/ ?'-..... ....; 77 01 noc, 00 <t c.( (' C' JOOC 
EXPC'6 3l;- 06 ooror, 00 ooco C 'iOOC· 
c;; ?~5 01 1273~' 56 )430 E 724f 
C7 36 Ol ".'l2f 1::: O'+ •.)l~ 2. (~, I .>661 
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C7 
C6 
cs 
Cl+ 
C3 
C2 

T6 

85 

T6 

-s 
T6 

F5 

0RG 
REM 
IF! f'lEG )TRI\ 
CRL 
0Mr~ 
OML 
ILF 
bEu 
IF(MOV)SKP 
ACC,ERM 
cEU 
FAD 
FSB 
r"DV 
~MP 
FMP 
F AL) 

FMP 
FAD 
FMP 
~ ,A.D 
FMP 
F /l.D 
FfviP 
FSS 
SEU 
uML 
r AiJ 
TRA 
OCT 
OCT 
ucr 
OCT 
uCT 
OCT 
CND 

Ul.J 2,11.S' 2 
a:oF 
.a-:-115, R~." 5 
ad9P U->:F: 
a 1.olJ+Bf, 
640QCi 
az..,cc+1 
-u., BS-1 
ax 
C7,U~·1\:, 
s.,.u:+11 
C7iB5+t 
T71U-.-T/ 
u, J-,,'1/: 
tr; 
(:'51' 
r,; 
Cti-
j t, 
(1 
T-S 
C? 
·r1 . . . 
ao, 5\{LJ"" r1 · 
C".:>;LJ .... R 
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T7 
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TT:!6f,("\ l 1 7 l 11·(S:-J76~57 
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T6 IF{i\JE~)TRt 6. '.'.); 4 
LRL o-it5,R .. 5 r;; 

85 ~M·~ a ".l9, U•f. t 
CML a~, U•P>t 7 
ILF ' d4)00 1 () 

T6 cEJ a7.,CC+\ 1 I 
IF{MOV)SKP -U,85-1 12 
ACC,ER~ ax 13 

-s c:,EU c.. 1, U+To 14 
F AO s, J•i 7 l ~ 

T6 rS3 (7;8f.+i,, If 
t-DI T7 1 lJ.,.T/ 17 
FMP u,:J .. 1r- 2<' 
FMP (.~· 21 
FAiJ cc; 2? 
FMP T~ ........ .::.~ 
F A1) (4 24 
FMP 'tr., ;,i:; .... 
~ ,A 0 t, 2.E-
FMr:> T t, 27 
F'~o c..., 3r 
fMP ·p 31 
FSo a.,, 5., u .. 17 3r 

F5 cEU C ...,., IJ ... R 3? 
l)ML d. 1+ l 34 
r A::J T., 3~ 
TRA a.:>F, LJ ... T~ 3i::-

C7 OCT 7726~011714~376357 37 
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C4 ocr 7 7 223~67713~762423 '+? 
C3 (JCT 7736616C'+703647613 43 
C2 OCT 0!002705243~451335 44 
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L.1¥.2 
L~3 
L.44 

... L.~5 
1../1+6': .. 
·G47. 
.L.90 

' ~q 1 ' 
.. · 1.;. 192·: .; 

T7 104 1,0 
·rsR 

'TRA 
OCT 

. OCT · 
·.· id:tr. · .. ·· 

.... :gg{\·•:i··}:•·. 
otr 
OCT 
·OCT .. ac· .,... .. , .,'!(, · .• ' ' .1·: 

·. ·OCT· 
· 1QCT: 

·OCT 
OCT 
OCT 

·•a.er· 
·::•. ·c·r ... 0 ','. '·. :· ,. 
. ocr·· 
OCT 
OCT 
OCT 

· ·oC.r,. · 
· ·. act 
· ·OCT 

OCT 
·OCT 
acT 

·.ocr .. 
iocri· . .-
'nr.T 

~L45iU-oT6 
.a~a·30 

~.6.o1U"'T5 

az . 
,o t,od4ooooooooooooo. 
·O !100 J·OOOOOOOOOOOOO 

.·. 7'7!3f 1'0'375821+'2102(:,4: 
rOO()OO bo-b o'0 tfcio 0000 Q<, 

' ' ,000006000600000000> '. 
7fji622~6113625t10 
'7200245751·40516!10 
73TJ.527 l 1 l-4 t 765660 

· i'+ioa·20t3~~2cf1311+1 i · 
7~7766i139317S6j4i. 
75161616{550 l 6.0006 
'7674343~3~34635776 
770037777777777057 
'777000000006000340 
.7~37777Ji7?777i755~ 

. ·,o3d41•4:.203s773·27430 . 
. :037632$2f0t"3"36.t704: . 

0300212~206035737? 
·0377761441·0"37 43543 
·0200'+ 231,01io2225 354 
,() !-.,67;245:67473255656 · 
:bloo4s·2 t72.2o63562·Li 
· 77.'6 J:3275?c2t~6,7722, 
77,086 7202620 l 4(11•20. 
7776 ! 5065'+45446306 . 
77;31-420'+2 1+6~65001 7 
.'·0'+77722067.50526650 . 

'· ,Q3 I 046.3~555,2074630 
· 0~37 64320lt30456lf733 

,37 
'+-0 

.. ·41 

.. ;:Z} 
',44 
·lf5 
,46 
·47 

·:so 
. ,6! 
•, ·.52 

.53 
,54. 
,5~ 

. 56 
:.57 
,60 
,61 
,62 

· ,63 

,67 
to 





PROGRAM 240 

e /T6/ FSB 0004l+CC l 
IFCPNZ.)TRA 00007+CC 2 

T6 FMP 00006 .u T7 3 
l. $85 77?66 4 
z. Ct..A 00042+CC .u R 5 
'f7 FMP 00002 ,B~+l 6 

FAD OOOSl+B5+cC ,u R 7 
85 lF(NZE>TRA 77774+(<; 10 
R TRA OOOOO+PF ,u T6 11 
PF RPA 00027+(('. 12 

/T6/ VDF oooso+cc.: ~u T .5 13 
TS FMP 00005 ,u T7 14 
2 S65 77765 15 
z CLA 00043+CC ,U R 16 
T7 FMP 00002 ,BS+l 17 

FAD OOOS3+S5+CC ,UR 20 
BS IFfNZEtTRA 77774+CC 21 
R STO 00023+Ct 22 
z S85 77765 2.3 
z CLA OOOiO+CC ,U R 24 
T7 FMP 00002 ,65+1 25 

FAD 00060+8:i+CC ,u R 26 
B5 lF(NZE>TRA 77774+cC. 27 
R FMP 00005 30 

STO 00015+CC 31 
z TSR "00202 !2 
T6 20001 00004 93 
T7 FAD /OOOlO+CC/ ,u T6 34 

TSR • 002$0 35 
T7 FMP 00007+C<.. ,U T5 36 

-T6 FMP 00007+CC '37 
FAD 00005 40 
FDV 00004 .u T6 41 
TRA 00000 42 • 400 00000 43 
OCT 010010000000000000 44 



OCT 773110375524210264 45 

e. OCT 0000000000000 0 46 

OCT 0000000000000 47 
OCT 717762256113625110 so 
OCT 720024575140516110 51 
OCT 737752711141765660 j2 

OCT 740020134320731471 53 
OCT 757766713533756742 54 

OCT 1Sl61616l550160000 SS 
OCT 767434343434635776 56 

OCT 770037777777777057 57 

OCT 777000000000000340 60 
OCT 77377777777777775§ 61 

OCT 0304142(,3577327430 62 

OCT 037632521013361704 6:3 

OCT 030021232060357372 64 

OCT 037776144103743543 65 

OCT 020042370702225154 66 

OCT 016724567473255656 67 
OCT 010045217220615624 70 

OCT 776132757273647722 71 
OCT 770267202620140120 12 
OCT 777615065445446306 73 
OCT 773142042463650017 74 
OCT 047772206750526650 75 

OCT 031046305552074630 76 

OCT 037643204204564733 77 
OCT 030011344774633713 100 
OCT 027523204621322046 101 

OCT 020011761045526060 102 

OCT 017556005646554255 103 

OCT 01001275635157$250 104 

OCT 777214 7l 5176013734 105 
OCT 770167535372260157 106 
OCT 777463573531417050 107 
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L30 

· · .LJr::·,. 
L.4l2 
L"il3 
L44 

:L45_ 

L~2 ... , 

L36 

z 
71·0 

·rRA 
OCT 

·.· :;.;§!~'.gt!;;. 
1QCT 
OCT 
·OCT 

.. :ocr. 
>]§l. 
. OCT 

OCT 
,ocr 

J'J.61:'. ; l:05 {;() . . 
F('·p 0 7): · A .I N ... .T:R . 

T.6. ·z. 
z 
T7 

si::.: .. 
.R ... 

PF 
l'T 61 · 

.z 
z : 
T7 1 • 

B5 
.R 
z 

.. _·._-.z 

. ,J:z .·· .. -

85 
R 

··· 10B.FO. . .. 
:SB5 
CLA · 
10610 
ro4f,o; .. -... ---.• -.•. 
IF (Nzff"TIRA' ·. 

·r·-R·· · .... 'fl, 
RPA 
1671'0 
10610 
SB5 · 

· ·_ cCA. . 
.• ;J;06_.10-

t04 "io 
IF(NZE)T'RA 

:sr.o · 
··:5_85. 

CLA 
t·06l·O· . 
I 0'+ IO 
IF I NzE l"T'RA 
10610 

'.STQ·. 
···rSR .. ·. 

't-1lU•T6 
aL·21 
7}003l-335220016040 
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::'7'+77.1f$44.3:'326~53553_· 
7500157 l.6803440532 
'755~05464865162763 
'7 60~32304032 l 23 t:55 
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-7];055;a$?,,l.~2020o'620 .·•· •. ·. 
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·._ .a.W5~ .. ·,. •.· . 
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L !106 
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;3 t 
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· :36 
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·. ,4.2 
'+:; . 

. ... ·'+l~: 
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L. I l 4 . 

Lti53 

T7 -ll l l1U•T6 
a~230 

;QCT . 71'7762256 t 1·1625110 
OCT 780024575 Pt-0516110 
OCT '"{377i5271"11·4l76566Q 

·;;~)ttI}f:ii~·,J:~?,· . k'rT·· . :;?·f. .· .. · .. · · 'i.:/i,_lff.::.·:.'..?i+o_]:1.t:2;Q_ .. l 1~1
}t)2 .. a1'.3;f1{'7;'.! J 
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·.· · ·J·,· ·.··.·.·. -y~.._,, > .·< ·. ;i.,,,tJt::F~{'iijif6if~l[~.iJfo6f60'060: 

·OCT 7674343ll13'+3463.5776 
'OCT ·7~0037777777777057 

., ... , j)C:1 .. , , ;7,77.QQOCJOOQOQ99Q}40, 
.·•'-'..,::,-'1:1Jf:' ·,,:,;,'>ec r· ., ... ,. ·.··.<~ ,\>'·77, ~1/l 77··71117/11:z,1155 ,,. 

·:I?Jr;/ttf tg~Jt!: · ·.· ·.:g;~tii§~·i~x-~~·~·z ;g~,:i·· · 
:QCT 03002123.2060357372 
1QCT 037776144~03743543 
ocr .. ,oaoo4123'7J07lo222s354 

"'>>Qct' .;,· .,,,'ol,67:2456741~255?,'56:,. 
: .. · ... · .. ,00···:_~.: .. :r.·.•.· __ •. :.·.·.:.,·,

1
····•·.· ..... >··.· .. • ..•. , ·• • ,.:\01io'o4s2r1220635$.2'+: · 

.·., ... ~,. •.. • ••1 • .T7.6\t32757'~7:3647722 
·ocr · 77108672Q2s201401:20 
•OCT 77761!5Q654'+54'+63Q6 
·OCT 77.314201.f:2'+63650017 

· .. · .. ··.· .. ··_'',·.P0._cc·. ·.·-.·Tr.·. :; Ol.f77722Q6 i50§2665Q· . . ·. t< ,o~ l'O'+q3n5~5~o7J+630: · ·. ·:oc::r .·,o376432o~a'o·i+s647.33 ... · 
1QCT 03001 I 3'+477'+633713 
·OCT 0279232046:2 I 322046 
OCT ·0800 I 1761045526060 

ri:dct · . ·b 17s·s600564.t,5542ss · 
1QCT . · · •.' :0.1100 f275635:i57;i2sO·i 
;QCO'.f. . .. 77°72147451760 t':3734, 

• 1bt:'r . 770t,675353722601.57 
1QCT 77746357.393 l '+ 17050 
END 

1,04 

117 
1:20 

1:33 
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1•35 
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· r:37' 
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PROGRAM 241 

- PF RPA 0002.o+cc l 

T6 STO 00040+CC 2 

l -TSR 0004l+CC :a 

T5 STO 00037+CC 4 

z CL.A 00035+-CC tU T5 s 

FSB OOlOO+CC 6 

lr(PNZ.JTRA OOOl3+CC 7 

z sas 77766 10 

l Cl.A 00016+CC tU T4 ll 

T7 FMP 00004 165+1 12 

FAD 00025+BS+CC .u T4 13 

65 IF(NZ.E}TRA 77774+CC 14 

T5 TSR • 00204 .u T6 15 

T6 FMP 00025+CC 16 

FMP 0-0022+CC 17 

FAO 00004 ,u T6 20 

CLA 00022+CC ,u T4 21 

TRA 00000 22 

T6 FMP 00066+CC ,u T6 23 

T7 FMP 00066+0 .. 24 

FAD 00006 25 

FDV 00004 ,u T6 26 

z TRA 77770+CC 27 

OCT 710031335220016040 30 

OCT 727732500237621125 Sl 

OCT 730044311013760343 32 

OCT 7477454/3326653553 ;)3 

OCT 750015716203440532 34 

OCT 755405464265162763 35 

OCT 760432S04032123155 36 

OCT 777737051162102376 37 

OCT 770553571320200620 40 

OCT 777550662454615072 41 

OCT 772427630155623442 42 

• OCT 0000000000000 43 

OCT 0000000000000 44 



ammmm &&&ll&&&ll&llllZ&llUllllllSE sa.m.w==:w==.ww-

·IT6/ FSB 0004l+CC 4S 

e. lf(PNZ)TRA 00007+CC 46 
T6 FMP 00006 ,u T7 47 
z SBS 77766 50 
z CI..A 00042+CC ,u R 51 
T7 FMP 00002 ,S5+1 52 

FAD 0005l+S5+CC .u R 5$ 

BS lF(NZ.E)TRA 77774+CC 54 

R TRA OOOOO+PF ,-u T5 55 
PF RPA 00027+CC 56 

/T6/ VDF 00030+CC .u T5 57 
T!:> FMP 00005 ,u T7 60 
z. SBS 77765 61 
z CLA 00043+CC ,U R 62 
T7 FMP 00002 t65+l 6.3 

FAf) 00053+S~+CC ,UR 64 
85 IF(NZE)TRA 77774+CC 65 
R STO 00023+CC: 66 

z S85 77765 67 
z CLA 00050+CC .u R 70 

T7 FMP 00002 ,B5+l 71 
FAD 00060+85+CC ,u R 72 

85 IF<NZE}TRA 77774+(( 7'3 
R FMP 00005 74 

STO 00015+CC 75 
z. TSR • 00202 76 
T6 20001 00004 77 
T7 FAD /OOOlO+CC/ ,u T6 100 

TSR "00230 101 
T7 FMP 00007+CC ,U TS 102 

-T6 FMP 00007+CC 10.3 
FAD 00005 104 

FDV 00004 ,u T5 105 
TRA 00000 106 
OCT 01004ooroooooooooo 107 
OCT 010010000000000000 llO 
OCT 773110375524210264 lll 



Sil ll&&&&ll & &&ll&ll llll&ll&SL a -

OCT 0000000000000 112 
OCT ooooooooooono 113 
OCT 71776225611$625110 114 
OCT 720024575140516110 l l. !) 

OCT 737752711141765660 l.16 
OCT 740020134320731471 117 
OCT 757766713533756742 120 
OCT 751616161550160000 121 
OCT 767434343434635776 l.22 
OCT 770037777777777057 12:3 

OCT 777000000000000340 l24 
OCT 773777777777777755 125 
OCT 030414203577!27430 126 
ocr 037632521013361704 127 
OCT 030021232060357372 130 
OCT 037776144103743543 131 
OCT 020042370702225354 132 

OCT 0167245(7473255656 133 
OCT 010045217220&35&24 134 
OCT 776132757273647722 135 
OCT 770267202620140120 136 
OCT 777615065445446306 137 
OCT 77314204246;650017 140 
OCT 047772206750526650 141 

OCT 031046365552074630 14,2 

OCT 037643204204564733 143 
OCT 030011344774633713 144 

OCT 027523204621322046 145 

OCT 020011761045526060 146 

OCT Ol75560r5646554255 147 

OCT 010012756351573250 150 

OCT 777214745176013734 151 

OCT 770167535372260157 152 

OCT 777463573531417050 153 
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L21. 

L'+4 
L..~5. 
L46 · 
Lt+-7 .. 
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L6 l 

L. 7'4 
L7t.5 

.LE:!2,:u .. R 
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'T7 t·061·0. :2, BS+ I 

'(55'.i'/· ·,;:{~-~+~~~ f'T'R.A. ' :·.-:Gi~ 1·· 07 'iV•R .. 

ir i . ::.<{;/£;:g,yQ):.\,·.· ·.::< :?C1.rf -
z ·rsR .a~202 
T.6 :2000 1 .4, 
T7 .. 1104 10 · -k4 7.t'U•T.6 

'.tt,JR2':'. ·· .· · .a*230. .·.· · . 
'.r:06ro ·c. r·,c;:LJ~T.5 
:1·:-0~1"io· .. ;./J",;·.1 1· 1 · ·· .. 

, --< ,'·,. ~' '•, (,.,;'I..., . ' 

1·0410 :5 
11071·0 .,.,1u..,;Tf, 

'TRA .az 
>o'er .. ·.··• :iof16ci4oooooooooooao · 

'· 'OCT· .. 1Qt,OQ I ooooooooCQooo 
OCT 01:0022,66:27"6- t 771'+62 
,QCT '7075157112'+ t 625175 
OCT 71'04477754i66046564-
QCT 737776534353665522 
OCT 73.0447702352'+ 16653 
:OCT · .. · ·'7'+·747564:35.24754'+45 
OCT . 7501:330 L32775.27357 
OCT 767743434343445024 
,ocr ·7iooos2s252s2s2~77 
:QCT 71760000000000QO 12 
,;QCT ·. 77 l 77777777771.7777 
10C1'. . ,Q3733337:2! 13251436 
~CT . •03Q}5647d&f1354566 
OCT :0377,550547'+255'+606 
,acr 03000 t 761+4;3622'+007 
OCT ,Q277'320 l,034 36 73777 

·· ... 1GCl. ,Q l l li5 I 554'+.3 j 263 lJ 6 
,QCT ··01'7725527064570514· 
·dCT 772YI 673.0477336414 
:OCT '7774.24304523306604 
OCT 77'0277374030'+5'+605 
ocr 71,31,it20'-l'.24'6'365o663 

.,acT: · · ,0'1+10006J6547-s2s'+fo1 · .· 
,ocr .·· ,036651;54.o Li· 762717 ! 

. ·nCT . . · :. ·· '.0301·44733'375366546 · 

:31 
,32 
:33., ... 

. l~f> 
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·'+3 
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·'+5 
·'+6 
·'+7 
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·.,51 
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; .57 
,60 
-6! 
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. ,6 4, 
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PROGRAM 242 

/T6/ FSt:3 00043+CC l 

IF(PNZ)TRA OOOlO+CC 2 

T6 . FMP 00006 ,u T7 ' z $85 77766 4 

l CL.A 00042+C<.. ,Lf R 5 

T7 FMP 00002 ,B5+l 6 

FAD 00051+B5+CC .u R 7 

85 If(NZE)TRA 77774+CC 10 

R FMP 00006 .u T6 ll 

TRA OOOOO+PF 12 

T6 IF{NNZ)TRA 00076+PF+CC 13 

PF RPA 00027+(( 14 

/T6/ VDF J0030+CC 9U T5 15 

T5 FMP 00005 ,u T7 16 

z S85 77765 17 

l CLA (H)04l+CC ,u R 20 

T7 FMP 00002 ,B5+1 21 

FAD 00051+B5+CC ,u R 22 
qt." ,.,;> IF(NZE)TRA 77774+CC 23 

R sro 00063+(( 24 

z S85 77765 25 

l CLA OOOl+o+C<: ,u R 26 

T7 FMP 00002 ,B5+1 27 

F!-1.D 00056+8f+CC ,U r~ 30 

B:; IF(NZ.E)TRi-\ 7T774+CC 31 

R FMP 00005 32 

STO oooss+cc 33 

z TSR • 00202 3'+ 

T6 20001 00004 35 

T7 FAD /OOOlO+CC/ ,u T6 36 

TSR 11 00230 37 

T7 FMP 00047+Cl ,u TS 40 

-T6 FMP 00047+CC 41 

FAD 00005 42 

FOV 00004 ,U T6 4:3 

TRA 00000 44 

rtsm·:mrt·mm-



am = m.m m.m.m -- - ~:--· 

OCT 0100400UOOOCOOOOOO 45 

e OCT 010010000000000000 46 
OCT 010022662761771402 47 
OCT 7075157l124162517S 50 
OCT 710447775466046564 51 
OCT 7377765~4253665522 52 
OCT 730447702352416653 53 
OCT 7474756' 3!>24754445 54 
OCT 750133013277527357 55 
OCT 767743434S43445024 56 

OCT 77000S252525252477 57 
OCT 777600000000000012 60 
OCT 771777777777777777 6' J. 

OCT 037333!72113251436 62 

OCT 030156410613354566 63 
OCT 037755054742554606 64 
OCT 030001764436224007 65 
OCT 027732010343673777 66 

OCT 011151554431263116 67 
OCT 017725577064570514 70 
OCT 772116730477336414 71 
OCT 777424304~23306604 72 

OCT 770277374030454605 73 

OCT 773142042463650663 74 
OCT 040006165476254107 75 
OCT 036651540117627171 76 
OCT 030144733375366546 77 
OCT 0377655~463332411] 100 
OCT 020275075713006557 lOl 
OCT 027765000005620752 102 
OCT 010243440201605343 103 
OCT 017763257254~24652 104 
OCT 770705410400751066 105 

. OCT 777530343400350412 106 
OCT 7711446]4763332551 107 

fl OCT 00000000000000 110 
OCT 0000000000000 lll 



-.·· I , 

PP l{PA. OGOOl+(C 112 
z TSR 77767+CC 111 

-T6 TRA 000&0 ,U T6 114 
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IT61 
T.5 
z 
z 
T7 

85 
R' 
z 
t 

/T,7· 

}06 !·0 
110'+ 1·0 

:cLA 
<'.]:Jf{~:{/ ,}\ ;; .. ;: 

.· . '106 t,o 
.... \,>f06}p: 

.104'1·0 
1·07 ),0 

. ·rRA 

· ... · ·:,§E'f :;:··:\:;· 
.. idCT'' 
.OCT 
·OCT 
OCT · -··1ot.r: 

1'QCT<'. 
·.,OCT/. 
!ocr· 
1QCT 
,ocr 

_.,QCT. 
.·· 1acr.·· 
•·ioCr 

105 l·O 
IF ( PNZ lTR.~. 
106 t;O 

.. ·· .. ;SB5 
.···: CLA 
· . l 06!·0 ·. · 

1·01+10 
IF ( NZE' )T'RA 
10610 ., R' .. 
T .A. ·.·. . . 
IF t NN'l.. rT'RA. 
RPA 
16710 
1'06 t,o 
585 

. CL~\ : 
.. ·l06liQ 

'i,04}0 
IF ( NzE )1RA 

·sT:O 
,SB'5 ·,cu"A ,, /: 
·,i,06.fb 
l•(l4 l,il 'i 

4.,B 1 
BS+L:43, U .. T'+ 
al. 1'2 

::J~::H-if JJC-·:-::·•- · (.: .. a ,.c::.O. ; p .. ,I.~-• 
·. l:'+:7•\· 
L44 
.4,:u.n6 
Llf7 .1IU1>T4 

... _;.az. ·.~···<·.· ·_. 
. " .L.1;57,:U-,T;6 

'·:.L··.·1·6··0 _·.,:: . 
'., ·,·· ~., . · .. " ~. '·· ' . 

6 
.4.,1U•T6 
.aL:22 

'''7005.f3fl411b'sd5033C. 
7 t,67,420:364'+03333 l 5 .•. 

. ·73ood22lf732\7i+-~37 
'7370171~3370260401 
7.Lj.04627123746'+2221 
7575726077.631061.62 

· '7,600454373'3770t350'.. 
. ·.·. ,'7777717451106'+17~32 · .. · 

,<'77,Q1;5']2345656 l.6172•. 
'7771;56363 !727'+ t 644 
7i5350147$221543.t+4 
772L!!27630 t,5562344:2 

,o I ()O'+OOOObpt)0066oq ·. ·. 
,000000000000000000 

·· ,ooooooooodo·aoooooO•-
L I 1'+ 
.aL62 
6,iU•T7 

.. a777,66 : 
· LI 17 ,.:U•R 

2,85+ 1: - . 
. B5+L. l 3Q,JU•R 
.a.L55 
6,.U-.T5 
aPF··t:Z: 
aPF+;L. 1'61 
L..11'3 . 
.LI 15, U•T,5 
:s,1u•T7 
a.777,66 

. · .L 1:3 t ,·U·R 
·21.65+1 
B5+t.,t·43,1u-iiR 
.al.:70 
al, 157 

.a.777,65 
L l'+'+i U•R 

. . 2.1-85+ 1 
B~+I_ i 56,:ll~R 

I 
2 

;3t 
;3? 

. ;33 
:;,34 · 
· -':,:35 ; 

·;36 
:37 
-'+O 
·'+ I 

·' 42 , . 
··. )+~ 

·'+4 
''+5 
46 
-'+7 

· ,50. 
;5 t 
;52 
:53 
,51+ 
,513 
:51:: 
,57 
,60 · 
,6t 
,6? 
,6'.? 
,64 · 
,65-
:66 
,67 
7r; 
1 t 
72 
t3 

:711,.< 
75 
76 
17 

·----·too 
1·0 I . 
1'0?. 



L.f130 
L. ll3 1 

L. t,43 
· L. t,4 lf. 

L 1;56 
,, L. f:5 7. 

L 1,60 
L. 116 l 

L. 1,63 

Bo 
R 

PF 
z 

IF ( Nz~: r1:RA 
1·06 t·O 

,:9T'9 

,ocr · . ,o t,0040000000000000 
·OCT O t,oo l 0000000000000 

·,ocr· ,oi,co2266.2Z6177t462 
:;oqf.:\ ·110,J:nf$i,f124J6?s17s ··•·· ..... 

•. t;j'iddl .. i· .. •· .. ······.'Tl1Q'+tfa~?l9.·1ti6'6.04.6i564 '.· .· 
)QQjk< ,f:t;''.':i ·, .. , , :o,: .(/7377-Z:6'5:3.4'85]66592?., 
,QCT '730'1,4-770235:?416653 

· 1QCT 7~74756~352475444,5 
,o~r 1501;330 t3271s27351 
i(jCl: ;i6Z7·ff3lf;9,{34''3'('+5d24•······ 
1cicr · ·'77,Q'oos2f.i2s2s2§2477 
QC'( .· 77760o.6dQ()0000ciO 12 
:QCT 771777777777777777 
QCT 03733337:211'3251~36 . O~L , ·Q3CJ,564706 l 3354566 

.:QC I O . •()3}7i550547lf255·46Q6 
... O.CT ., . '.,Q30QOJ764i+36224-a°07 · 
roct . ,02.1:7.~201103413673711 

OCT ·O 1 1 115 J.554~312631 16 
1QCT O 1772552706457'0514 
:QCT 772 t l 6730'+77336414 

• 1dCl' 7774!2430'+8.2130660'+ 
iOGT. :77ioe77374030454605 

\Joct .· · i77,3 f'f204:21+.6365o663 
,acr ol!iooo6165'+ 7.625'+ 1,01 
OCT ·036651540 l l 76271'7 I 
QCT 0301,44 7333753665lf.6 

. · ·QCT .... ·0377,6554..463'332'+Jl3 • 
.. oc:r 02027507.~7 i'"3.o{',6557 
·. ·ac,:.. · 02776500ooos620752 

10CT . ·O l•02lf.3lf.4020 t 60.5343 
•OCT ,Q l77,63257854324652 
•OCT 77071054 !·0'+0075J 066 

. : . :,(JCT· 7779303.43~00350412 · 
·OCT ,. 771 1·4-461:4 7."6333255 l 
•OCT· •OOOOOOOOOOOOOOoOOO 
·OCT ,000000000000000000 
:RPA L J.63 

l 1'7 
t26 

J:2t ..... 
1'22< ,.· 

.... · ... r~.~·;:.{}';·••.;r•>·· 
1:215 
t:2~ 

.··· .r~6;:\r·.: ·.·. 
.. ·. {;3li• · 

.1:32 
1;33 
t:34 
1;35 

· l,3~ i• '> 

t:37. ' ' 
l41'i 
IA I 
H·2 
l '+3 
1,'+4' 
l'+5 
·1·'+6 
l '+7 
1,5(') 
U5t 

"1,-? 0 ..... 

153 
!154 
1:5c:; 
l,56 
1,01 
1·60 
1,6 J 
1,62 
1,63 

·40000 Bl·+B2+83+B4+B5+B6+L5235,U•CC 
l,64 
l,6r;:; 
1,66 ·acr o lioooo64oooooooooLt -

. .. . !, 

.END· .. 1,67 
170 
171 



a = - ---
PROGRAM 24:J 

PF RPA 00021+CC'. l 

T6 STO ooo4J+CC 2. 

z TSR 00044+CC g 

TS STO 00042+Cf 4 

z CLA 00040+CC ,u T5 5 

FSB · 00036+(:C:: 6 

IF{PNZ.)TRA 00014+CC: 7 

z SB5 17765 10 

z CLA 00017+CC ,U T4 ll 

T7 FMP 00004 ,B5+l 12 

FAD 00027+B!)+CC ,U T4 13 

85 lf(NZE)TRA 77774+CC 14 

14 12710 00005 ,u T'+ 15 

T:.'> TSR • 00204 .u T6 16 

T6 FMP 00027+C(. 17 

FMP 00023+((" 20 

FAD 00004 ,U T6 21 

z CLA 00024+CC ,u T4 22 

TRA 00000 23 

T6 FMP 00132+CC ,u T6 24 

T7 FMP 00l32+C:C 25 

FAD 00006 26 

FOV 00004 ,U T6 27 

z TRt, 77770+C<. so 
OCT 7005131141050~0330 31 

OCT 716742036440333315 32 

OCT 730002247321711437 33 

OCT 737017173370260401 34 

OCT 740462712374642221 35 

OCT 757572607763106162 36 

OCT 760045437337701350 37 

OCT 777771745106417232 40 

OCT 770157234565616172 41 

OCT 777156363172741644 ,~2 

OCT 775350147622154344 43 

OCT 7724276~0155623442 44 

mnrrlt tnri -



;-.----;-..---,.-----~ 

• • •- •- 0 , ••- ~~ ~•• •• , ~- - ~ ~ -- - u-• ~ ~ - ~ -- - , ~ ~~ ~ -- ~ ~ - - - ~ ~ ~ .,..., •-- ·~ °'~ ~ ~~ """' bU ~ '-'" •~• •- • ~·, ~-• < • ,., ~ <,' 
~-· .. v • ' • • • • • • •• 

OCT 010040000000000000 4$ 

e OCT 0000000000000000 46 

OCT 00000000000000 47 

/T6/ FSB 00043+<:C so 
IF'(PNZ)TRA OOOlO+CC 51 

T6 FMP 00006 .,u T7 52 

l S65 77766 53 

l CLA 00042+CC ,u R 54 

1'7 FMP 00002 .es+1 SS 

FAD ooosi+a~+cc ,U R 56 

B5 lF(NZ.E)TRA 77774+CC 57 

R FMP 00006 ,U TS 60 

TRA OOOOO+PF 61 

T6 lF(NNZ)THA 00076+PF+CC 62 

PF RPA 00027+CC 63 

/T6/ VDF 00030+CC .u TS 64 

T5 FMP 00005 ,U 17 65 

z SB5 77765 66 

z CLA 0004l+CC .. u R 67 

T7 FMP 00002 ,B5+l 70 

FAD 0005l+B5+CC ;U R 71 

BS lF<NZE)TRA 77774+CC 72 

R STO 00063+CC 73 

z. 565 77765 74 

z CLA 00046+CC ,u R 75 

T7 FMP 00002 t 135+1 76 

FAD 00056+85+CC .u r, .... 77 

s~ ... IF{NZE>TRA 77774+CC 100 

R FMP 0000:• 101 

STO 00055+CC 102 

z TSR • 00202 103 

T6 20001 00004 104 

T7 FAD /OOOlO+CC/ ,u T6 105 

TSR. • 00230 106 

T7 FMP 00047+CC ,u T5 107 

-T6 FMP OOOLt7+CC 110 

fl FAD 00005 lll 



& Ell&.ll& == --- - WWWZfSD -

FOV 00004 ,v 15 112 

TRA 00000 113 

OCT 010040000000000000 114 

OCT 010010000000000000 115 

OCT 010022662761771462 116 

OCT 707515711241625175 117 

OCT 710441775466046564 120 

OCT 737776534253665522 121 

OCT 730447702352416653 122 

OCT 747475643524754445 123 

OCT 750133013277527357 124 

OCT 767743434343445024 125 

OCT 770005252525i52477 126 

OCT 777600000000000012 127 

OCT 7717777~7777777777 l'.30 

OCT 037333372113251436 lSl 

OCT 030156470613354566 132 

OCT 037755054742554606 133 

OCT 0~000 l 7644-3622t+007 134 

OCT 027732010343073777 135 

OCT 011151554431263116 l'.36 

OCT 017725527064570514 157 

OCT 772116730477336414 140 

OCT 777424$04523306604 141 

OCT 770277374030454605 142 

OCT 773142042463650663 14$ 

OCT 040006lb~476254107 144 

OCT 036651540117627171 14S 

OCT 030144733375366546 146 

OCT 037765544633324113 147 

OCT 020275075713006557 150 

ocr 027765000005620752 151 

OCT 010243440201605343 152 

OCT 0177632[7254324652 153 

OCT 770705410400751066 1~4 

OCT 777530343400350412 155 

fl OCT 771144614763332551 156 



&LUU &&& azama - - -
OCT 000000000000000 157 

e OCT ooooooorooooo 160 
OCT 472160100000100001 lbl 
OCT 004000040017705052 162 
OCT 010000640000000004 16:4 

--- --·- -·-·= 





244 K(k^2)



---------------------------------------

-. L. alt 
L85 

L15 
L36 ·--·- L7> 

3 

LSI 
Lg2 
L.93 

:QRG 
RElM 

1·071 O ;5 ..'T7 
T7 10610 7,1u...:rs 

· .. rJt .. ·1':1·I0iij!t,,/,i,Ji'' ;.,~}f M!tf ,;iii: .. 
1·041 O 65+Li51, u .. T,6 

B5 IF (NZE )'"11RA. al. l7 

T,6 IK*t,~ . i~~,;r~.ttf•)i• 
:;,,T:6:2/o . L·Sa;,O•T6·-' -

10'+1·0 :L92 
1'061·0 .L36,IU•T5 

.... ·. . f.t { ; ,_._;'_._:_:~_-l';~--·-(~7-~_.·.···l'.··_Oo• ·----.-.• ," __ ._:_._-•. -...... ·· .. • :~ir ~ ~ · , T;~ ' -- .. __ c _ . .:.Lq2-~1u~t6,;, 
'TRA .e1l.,.6 
,ocr 77,6777777777777777 
·OCT 772000000000000000 

· · -_ ,ocf < 77 t'lf7U 7;36fosq~J.325 •· 
---·:ac1>,: 77,6~~7'+1.f757'5227757 
.,oc.r 1111:'+lf53342St61r2 
,ocr 7777i54327S6c;765773 
,ocr 7r0304677276146666 
·OCT 77,027640632'.3217602 
ocr ·11io360-6?f45o545111+ 

· ;.otr · ?1io1+Z:21.1r2~s677l12 -· 
. QCT -_-. 771.07104307"1:2'32176 l O 

OCT 77t-~'+4li665tl575Q7 
OCT O !100 l 4'+4176652 ! 0'+2 
OCT OOOOOOOOOOOOOOQOOO 
•OCT 77,3777777777777777 
E:ND 

l 
2 
3 

;32 
:33 

. : 134·· 
;35 i 

c 36 .·· 
:37 

. . '+ Ii 

-'+ 1. ·--!+2 -· 
_:)+3 
: ·!+4 

'+5 
·'+6 
-'+7 
-50 
:s 1 
,5? 
.53 
,5'+ 
55 
.5r-, 
:57 
·60 
,61 

I 
- I 

I 

I 



r------------------
1 

- - WWW.WWW.WWW.WWW WWW WWW WWW. W¥WP 

1-. -- ---- -----· --- ---- ,,_, "'""" ·-·- ------- -,_ ------·-·- _,._ --· ·-·- ·- ,,,_ , __ . _, ' . -• ,_.,, -··-- ". 

PROGRAM 244 

e, PF RPA 00022+CC: 

l CLA oooso+ct 
STO 00046+CC 

T4 f'AO /00006/ 

z TSR • 00202 

T6 FAD 00026+CC 

lF(NNl)TRA 00015+CC 

T6 FAD 00042+cC 

-T6 FAD 0004l+CC 
FOV 00005 

T7. FMP 00007 

T7 FAD 00·036+CC 

2 SB5 77765 

z CLA 00020+CC 
TS FMP 00006 

FAD 00030+8!>+<:C 
B.5 IF(NZE>TRA 77774+CC 

T6 FMP 00007 

FOV 00026+CC 
TRA 00000 

T6 · FMP 00024+CC 

T6 FAD 00021\+CC 

FMP 00006+C<~ 

T6 FMP 0002l+CC 
TS STO 00020+CC 

TSR • 00202 

T6 12710 00016+CC 

TRA 77750+CC 
OCT 776777777777777777 

OCT 772000000000000000 

OCT 771471173610565325 

OCT 77642744757~227757 

OCT 77114llf.33425l67l2 

OCT 777754327565765773 

OCT 770304677276146666 

OCT 770276406323217602 

1 
.u T4 2 

3 

,u T6 4 
j 

6 

7 

,u T5 10 

ll 
.u T7 lZ 
.u TS l! 
,u T7 14 

15 
.u T6 16 
tBS+l 17 
.u T6 20 

2l 

22 
,u T6 23 

24 
,IJ T6 2$ 

2:6 

tU rs 27 

,u T6 30 

31 

:32 
,u T6 3j 

34 

3:> 
36 

37 

40 

41 

42 
43 

44 



---... --... ·.--~ .. -. ........ ~_,...,... . .,._¢E4 ___ . -----·· ~.,----.... --.~----,,--.---.---,---·_.----.-----· . -

O(T 770160677450S4il14 It .. $ 

OCT 770472111245677179 46 • OCT 7707D41074Z3217610 41 
OCT 771444176651157507 so 
OCT 010014441766521042 51 

OCT 00000 000000 0000 5.2 
OCT 773777777777777777 SJ 

--



245 E(K^2)



•a-111a•a-a•a-a••--•-••••·••••--•= .. --.. ---.... --.,-... - .. ---. --==---===---..... ------~~~-----:-··--··---~ 

PROGRAM 24S 

e PF RPA 00017+C:C l 

.. T6 FAD OOOlS+CC tU T6 2 

•T6 FAP 00Gl6+CC 3 

lFCPNZ.JTRA ooois+cc 4 

z TSR • 00202 $ 

T6 FAD 0003l+CC ,U T7 6 

-T6 FAO oooso+cc 7 

10711 00007 10 

T7 FMP 00007 ,u T6 ll 

T7 FAO 0002S+CC ,U T7 12 

1. SBS 77763 13 

z CLA 00006+CC tU TS 14 

T6 FMP 00005 ,s.s+l lS 

FAD 00020+B5+CC ,u T5 16 

85 IF(NZ.EJTRA 77774+CC 17 

T5 12710 00007 ,u T6 20 

TRA 00000 21 

OCT 770020304467227432 22 

OCT 770031124544517146 23 

OCT 777652141102111050 24 

OCT 770205641270771S52 25 

OCT 77760723432407652! 26 

OCT 770106715402405552 27 

OCT 777745513175536004 30 

OCT 77001031233503133$ 31 

OCT 770001146676157310 32 

OCT 770005024165227405 33 

OCT 77001443554155~254 34 

OCT 770062210043240722 35 

OCT 771444176651142741 36 

OCT 010014441766521043 37 

oct 773777777777777777 40 

OCT oooooootooooo 0 41 

z SB5 77774 42 

z CLA 00014+CC ,u T4 1+3 • l CLA 00017+((. ,u T5 44 



a ZELL& & ---
T6 FMP 00004 ,a~+l 45 

F'AD 000 l 4+6 ·~ +CC ,u T4 4€> - T6 FMP 00005 47 

FAD 0001.o+SS+CC ,u T5 ~€) 

BS IF(NZ.E'.)TRA 77772+CC 51 

TS FMP 00006 52 

STO 77764+CC. !,3 

z TSR II 002.04 54 

FMP 77762.+Cf 55 

FAD 00004 ,U T6 56 

TRA 77740+CC 57 

OCT 770055055422543336 60 

OCT 770164253457620753 61 

OCT 771613441377612506 62 

OCT 77377777777777771] 63 

. OCT 777647313412172703 64 

OCT 777610002645043163 65 

OCT 777477777775540146 66 

OCT 777000000000000227 67 

-



260 F(k,0)

( e) 

/ e .I 



-------------------------------------------1 
? 

L2!5 ---

z 

T,6 

z 
·r,4 . - ' 
Ti6 

-- T,6 
T7 

t6 

.Z 

1'0610 
DMR 

-4,IU•T5 

;iil~7tF 
a. 1 

.a1.:1:t.33,, _ 

+k J!.ta:61...l_'il·_:!}~29; 
j"<;'c',' 0 

TSR 
STO _ 

1·06 i-o 
STO 

?lt!1r,···· 
10610 
t·04JO 

·rSR 
. ·cLA,_ 

1:0~- Fo 
--itd6lo 
10410 
1'0710 
STO 

.·1061-0 
10711 

:S'liO' ' 
t06 t I 
STO 
CLA 
IF (-PQS) SKP . 
.101+.1,o - - -
10'+ tl 
104 l O 
1·0710 
STO 

_ 1 ait,o 
-- 1·041,0 
-·rSR 
. DMR 

l 061 l 
1 05 ):0 
IF (·,pQf;_ )'TR A, -
STO -

------TRA.:: 
·cLA 
DMR 
1'06 t 1 
1'04i'l .

;. - /TSR: 
nMR' 

.a.~202 
a.L1851CC+I 
-OJ 100 L't.lt.4l7i66~210'+ I 

' d .. 6,.;:(t • 
-> :aL!:86 

,\L l 16 . 
1,U•T4 
aL. i:21 
L l'.2 

'J-
•>lj.1!U•T6 
L:ft7'· 
1 

,6,,U•T6 
a.~202 

·L6,'U•T7 
· L f:2s;'u..:1;5 - · 
-L t:21 '' -
7 
,6.J1,U•T4 
aL.IP 

-LT20- __ 
,6 

- aLJl,6 _ 
''+ 
.aL 1 ao 

_ .~ 2t:~3tU• T6 
a~ 
L22,IU.•T6 -
,L 1:33 
-~L.125 
,5 
aL.12'+ 
1 --- ' : __ : 

- 71lU·•T6 
.a.~202 
.a.2 
.L 1:26 
L 115 

_ -.aL 1'0'+ 
·-. · aL 1--26 .. _ --

at.:72 
.L J:241U·• T.6 
a 1 
L 1:27 
Li:3t 

- ',a:~202 
. a] 

:23 
:2'+ 

' ___ :2!5 
-~~:f}: : 

·---- __ :.30 

;3 I 
:32 
:33 

,. ' <:;di~:· 

}:35 
,36 
:37 
'+(") 
''+ l 
A:2 
'+3 

-- ,4,J+ 
·'+r;; 
·'+ ii 
-'+7 

· t,o 
,5! 
·52 
,53 
,5l+ 
.5~ 
,5t, 

,57 
,60 
,61 
6:? 
,61 
,64 



L 114 
Lt 15 
L 116 

. ···~.fJ7 • 
:1.;.,1:2.0, 

·:L.J!2{ 
L. 1!2 2 
L t\23 
l. t!2 lt 

1i25 :· 
Li:26 · . 

· ·Ll!27 .· 
L f:30 
L. 1:3 1 
L \132 
l.!133 .· 

OCT 
1QCT 
OCT 

} ,QC1' ... ·· 
· ,ocr .. • 
.·.i,QCT 

.·OCT 
:QCT 
:QCT 

E'.:i~I 

.L 1:30 
L 116 

az 
77:3777777777777576 
000000000000000000 

..... ,\0.00ftO,GDPo6oooooooci···· .. , ·, 
)6ob6Q.o.o:0ohoo OooooQ •.. ·.· ... 
tooooooo,00000,000000 .. 
·000000000000000000 
000000000000000000 
000000000?,00000000 
!00060:qoo00¢9q66000 · 

· >,000000000000000000. 
. ·· ,0000000.000.oOoooooo 

000000000000000000 
·000000000000000000 
000000000000000000 

i66dot>dOQooobooodoo 
\OQOl?)OOOOQOQQOOoooo .•. 

,_', ·' .' . . ' '.' . ' 

1,03 
104 

11 7 
120 

1215 
l:2~ 
1:27 

.· li36' • 
1:3r . 
1,32 
1:33 
1,34 
1315 

···13r.,· C 
f:37 . 

.H+O 
14 t 
1 '+2 



J&LLLLU,L#W#,&$$$A$U . zµ:z=--4UE.C4aaQaaQWWW. 

-·-------------------------------------------- --·. 

PROGRAM 260 

-----· 
l CLA 15111)2 l 

RPA 00066+CC z 
PF RPA OGl.lO+CC 3 

T6 TSR • o,02so 4 

T6 STO OOllO+CC tCC+l 5 

OCT O l. 00 l 0000000000000 6 

T7 STO 00l07+CC 7 

z STO 00122+CC 10 

T4 sro OOllO+cC' ll 

T4 FMP 00004 ,U T5 12 

DMR 00001 l.3 

STO 00l06+CC 14 

-TS FAO 77767+CC .-u T6 lJ 
T7 fMP 00077+CC: 16 

STO OOlOO+CC 17 

rsR • 00202 20 

STO 00103+C{ ,CC+l 21 . 

OCT 010014441766521041 22 

T6 VDF 7776l+CC 23 

STO OOlOl+CC 24 

z CLA 00070+CC ZS 

FMP 00001 .u T4 26 

STO 0007l+CC 27 

z. CLA 00074+<.:( :30 

FMP 00001 31 

FMP 00004 ,u T6 32. 

z. CL.A 00063+CC 33 

FMP 00001 j4 

FAD 00006 ,u T6 35 

TSR • 00202 36 

l CLA 77745+CC ,U T7 '37 

FAD 00064+CC ,u 15 40 

FMP 000.57+CC 41 

... u FAD 00007 42 

FDV 00006 .u T4 43 • sro 00052+CC 44 
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T5 FMP 00052+CC 45 

10711 00006 46 

sro 00046+CC 47 

T6 10611 00004 so. 
STO 00046+CC' 51 

z CLA 00060+CC tU T6 52 

T4 !F(POS) SKP $00000 53 

T6 FAD 77744+CC tU T6 54 

T6 10411 OOOSS-tCC 55 

T7 FAO /00046+CC/ 56 

FOV 00005 57 

SlO 0004.S+CC 60 

FMP 00001 61 

-u FAD 00007 ,U T6 62 

TSR "'00202 6.3 

DMR 00002 64 

10611 00040+CC 65 

T6 FSB 00026+CC 66 

lF(POS)TRA 00014+C(: 67 

T6 STO 00034+CC 70 

TRA ooooo+cc 71 

z CLA OOOSl+CC ,u T6 72. 

DMR 00001 73 

10611 OO-OS2+CC 74 

10411 00033+CC 7S 

TSR • 00202 76 

DMR 00001 77 

l06ll 00027+CC 100 

FMP 000l4+CC 101 

10411 00027+CC 102 

TRA 77720+CC 103 

z CLA OOOll+Cf tU T6 104 

TSR • 00231 105 

z lF(POS)SKP /OOOll+CC/ 106 

-/T6/ FAD 777ll+CC .u T6 107 

/T6/ l04ll 00022+CC 110 

z CLA 000l4+CC ,u T6 111 

,_.... •tttec1 trn1 --
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TSR • 00202 112 

e T6 FM? 00017+<:C tV T6 115 
TRA 00000 114 
OCT 773777777777777576 11.S 
OCT 0000000000000 116 
OCT 0000000000000 117 
OCT 0000000000000 120 
OCT ooooooovooooo 121 
OCT 000000000000000 122 
OCT 000000000000000 123 
OCT 000000000000000 124 
OCT 0000000000000 125 
OCT 00000000000000 12:6 
OCT oooooooroooooo 127 
OCT 0000000000000 130 
OCT 0000000000000 131 
OCT 0000000000000 132 
OCT 000000000000000 133 
OCT 000000000000000 ·134 





261 F(k,0),E(k,0)
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Lao 

L~2 
Ll.f;3 

L1~5 

1'061,0 
1041,0 
1·061:0 . 

·· ···.··'.r · t,"J"1f 1af 1,Q; >· .• 
. , .1 O/+f1.Q,., , 

'TRA 

PF 
·_ T.6 

:r,6 

acr 
'OCT 

'\;;t 
·,9T{j 
QCT 

T7 STO 
Z .$TO 
·t;4 · //';{'6110. 

.. :r.4 :, tO(, 1 ·o 
,_,.()MR 

. ..:rs 
T7 

z 

,Z .. 

z 

T.5 

T,6 

z 
T,4· 
T,6 

:STO 
104+1·0 
1061,0 

:sro· · 
.. ·rSR . 

:STO 
OCT 
t 67 i·O 
STu 
CLA 

. .·. 106Jo.· 
·.·.:sro· · 

CLA 
l 06 t·O 
1·061·0 
c.LA·· 
1061,0 
I Olft,O . 
TSR 
CLA 
·101.q,o 
1061•0 
104 J,O 
l 0710: . 
STO 
106 t,o 
l 07 11 
sro , . 

·_ 106 t l· 
STO 
CLA 
IF(P,QS)SKP 

' 104 !1Q 
: 16 ·. 1'04 l :, 

T7. _ ·10410 
-·-·. 1071,0 -

L 1;5 t 
L26 
.6,:u..:T5 :Cf.Lf.2 .... 

~',(§Jiill;!i4;.-.· . 
.az 
1002170000~000777:32 
01'.21,601 00000 l 000.66 - / ·~i~~6't\, ,·, .... 

,. ·/aLt36,CG+r>,: . 
·0 1100 1 0000000000000 
aL137 
aL193 

.aL1 ¥.2 
· -•. 4,1.U-.T5 . 

aJ. . 
.-al. t 413 
.L86,IU"'T6 
.L \136 
·at.1-410- . 

,, .. a.~29~ --c -
a:L I ~5, C .+J 

,Q J1QO l '+'+'+ t 7i6652 J 04 I 
.L86 
aL146 

.. L li36 __ 
. 1iw·r4· ··. 

. ·_all.ti-I·. 
LIAS 
I 

·'+1·U•T6 
LJ:37 . 

. I 
.6.11U+T6· 
a~202 
L.:26,IU•T7 
.LI lt51'U• T.5 
_LP+l - . 
7 .·, 
:611U,..T4 
aL 137 · 
L 1·'+0 
-6 
aLJ36 
'+' . 
aL I ·4'0 
LJ;53,U•T.6 
aZ 
L"P.2,IU•T6 
L1;53 ·- - -
·~LJ45 
5 

:23 
:24 
;~5 

?~~i}ir .. · 
:3o/' 
:31 
:32 
-33 
:3.1+' 
,35 
J36 
;37 
'+O 
·'+! 
'+2 
lj,~ 
AA 
45 

·'+ f:, 
47 

. ,50 
,51 
,52 
,:53 
,54 
5,;:; 
56• .. 
57 
61') 
·~I 
,62 
63 

,61~ 
,6t:; 
,6~ 
,67 
70 
71 
7? 
73 
74 
75 
76 
77 

< ··;t:q'.o. 
·.,r~i.·, 



L 1130 

L tl3'+ 
"Lti3$- · 
L 1136 
L.1137 
L 1·40 
L. 1·4 l 

·. Lt·42 
Lt·43 
L. i·4 4 
L. 1·45 
L \·46 
L 1-'+7 · 
l..}50. 

' L. 1:5 1 ··. 
l..!i52 
L. li5 3 

s-ro 
1 06 \,Q 

1061 1 
1'0'+t 1 

104 l I 
TRA 

' z' .··r~~~::_,.,·.··.·.• .,;'/::· 
' L' : >Ji:' ( P.df:l)SKP < · . .:.,·r,o.J.1: 1·c;-4ro··-; :· ,'·.· · 

l'T61 10'+11 
Z CLA 

al. 1 4'+ 
.l 

L147 
L 1;51 

.. a.~202 
.al ·. ·,·· · 

.. }f1t'{;i~,.-·} .. ·· 
L 1,52 
a!..-45 

·,?!Zf !l~? .. ·.· 
··. ,L.lf.2,IU;,,.T6 .. 

L 1;53 
L l-461 U•!6 

.·JSR ·.··· . 
.. r.6 . · .. ·.•. ..,/tifo'6 '!:o"}T 

c:1~202 
· · - :'.·L: 1i53.,:U"...-r;6>· 

>t.tRA 
·• !:idtT 

dCT 
OCT. 
OCT 
OCT 

·:otT· 
,,,ocr::· ... 
•OCT 
·OCT 
OCT 

. !QCT · 
.·· !otr 
·.·'OCT. 

·oCT 
OCT 
OCT 
END 

·. az .· ·-. · 
::77:3777777-777777576 . 

000000000000000000 
,006000000000000000 
000000000000000000 

' ;0000000000.00000000' 
• ·1oooooooooooooopo.oo.·-.. 

._·. · ,00_0600000000000000 · 
,000000000000000000 
000000000000000000 
000000000000000000 

' ' ·OOOOOOOOOOOOOC)OOOO 
ooooooooa·ooooo'oooo ·. ·· 
:'00000.ooooooOobcooo 
,000000000000000000 
,000000000000000000 
000000000000000000 . . . . . ' . . . 

1·03 
l QI+ 

l 1 7 
J:20 

125 
1:26 
t:Z7 .· t~t: 
t-32 
t;33 
J:34 
1,35 
1:36 
h37 
i'+a 
1 '+ 1 
IA·2 
Pt 3 
l'+4 
145 
146 
!A7 
150 
1·5 t 
1,52 
1:53 
1:54 
1·55 
1·56 
1,57 
.L6o .· 
16 I 
t,62 



- ----- -------- - -
PROGRAM 261 

e PF RPA 000l6+CC l 
l RPA 00l06+Ct 2 
z. CLA 0002.2+CC :3 

STO 00142+CC 4 
STO 00l42+CC 5 

STO 00142+CC 6 

l STO 00l42+CC 7 
TSR 00012+CC 10 
CLA 00131+CC 11 
FMP OOllo+CC 12 

.... u FAD 00012+CC lS 
FMP 00006 ,u T5 14 

l CLA 00124+CC: 15 
FM? 0013~+CL 16 
FAD 00005 ,u T4 17 
TRA 00000 20 

z. CLA $77732 21 
RPA OOC'l66+CC 22 

PF RPA 00110+(( 2:3 

T6 TSR "00230 24 
T6 STO OOllO+CC ,CC+l 25 

OCT 010010000000000000 26 

T7 STO 00l07+CC 27 

z STO OOl22+CC 30 

T4· STO OOllO+CC 31 
T4 FMP 00004 ,u T5 32 

DMR 00001 '.33 

STO 00106+CC 34 

-T5 FAD 77767+CC ,U T6 35 

T7 FMP 00077+CC 36 

STO OOlOO+CC 37 

TSR II 00202 40 
STO 00103+Cf' ,CC+l 41 
OCT 010014441766521041 42 

T6 VDF 77761+CC 43 

STO OOlOl+CC 4li. 
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z CLA 00070+CC 45 

FM? 00001 .u T4 46 

STO 0007l+CC 47 

l Cl.A 00074+(( ~o 
FMP 00001 ~l 

FMP 00004 .u T6 $2 

2 CLA 00063+CC 5:; 

FMP 00001 S.4 

F,'.\O 00006 ·,u T6 5$ 

TSR 11 00202 56 

z CLA 77745+CC ,u T7 57 

fA.O 0006.l:·+CC ,V T5 60 

FMP 00057+CC 61 

-u FAD 00007 62 

FDV 00006 ~u T4 63 

STO 00052+CC 64 

TS FMP 00052+Cl' 65 

10711 00006 66 

STO 00046+CC 67 

T6 10611 00004 70 

STO 00046+CC 71 

l CLA 00060+CC ,ti T6 7 2. 

T4 IF(POS}SKP $00000 73 

T6 FAD 777Lt4+CC:. • u T6 74 

T6 10411 00055+(( 75 

T7 FAD /00046+CC/ 76 

FDV 00005 77 

S.TO 00043+CC 100 

FMP 00001 101 

-u FAt) 00007 ,U T6 102 

TSR • 00202 103 

DMR 00002 104 

10611 00040+CC 105 

T6 FS8 00026+CC 106 

IF<POS)TRA 00014+CC 107 

T6 STO 00034+CC 110 

TRA OOOOO+Ct 111 
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l. CL.A OOOll+CC ;U T6 112 
DMR 00001 113 
10611 000l2+CC 114 
101+11 OOOS3+CC 115 
TSR • 00202 116 
DMR 00001 117 
10611 00027+CC 120 
FMP 000l4+CC 121 
10411 00027+C<.: 122 
TRA 77720+CC . 12Z 

z (LA OOOll+CC ,u T6 124 
TSR • 00231 125 

z lf(POS).SKP /00011,+CC/ 126 
-/T6/ FAD 777ll+CC ,u T6 127 

/T6/ 10411 00022+CC 130 
z. CLA OOOlt++CC ,U To :un 

TSR • 00202 l.32 
T6 FM.P 00017+CC ,u To 133 

TRA 00000 .134 

OCT 773777777777777576 1:35 
OCT 0000000000000 0 136 
OCT 000000000000000 137 
OCT 0000000000000 0 140 
OCT ooooooorooooo 0 141 
OCT 000000000000000 142 
OCT 000000000000000 143 

OCT 000000000000000 144 
OCT 000000000000000 145 
OCT 0000000000000 11+6 
OCT 0000000000000 l47 
OCT 0000000000000 0 150 
OCT OOOOOOOtOOOOO 0 151 
OCT 000000000000000 152 
OCT 000000000000000 153 
OCT 000000000000000 154 
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FWS (*213) 

Fourier Waveform Syntheses 

Purpose. To synthesize a given function from its Fourier series 
coefficients. 

Output. Upon exit, vector *251 will contain the desired function. 
The following senselight options may also be used. 

SLN 1 - Vector *251 will be punched hexad with checksum as a 
Bl-modified vector. 

SLN 2 - Vector *251 will be plotted on the printer using 
FLOVP (* 222). 

Calling Sequence. The input parameters include the time interval 
between points, the total time length of the desired waveform, and 
for each coefficient, frequency (cps), amplitude, and phase shift 
(seconds), The program may be entered manually (SLF3) or under 
program control (SLN3). All numbers must be floating point. 

Manually (SLF3): Input is from paper tape with the following 
format: 

(CR) 
Time interval between points in seconds. (CR) 
Time at last point in seconds. (CR) 
(TAB) Frequency (TAB) Ampiliitude (TAB) Phase Shift (CR) 
(TAB) Frequency (TAB) Amplitude (TAB) Phase Shift (CR) 
etc. 

Programmed (SLN3): Parameters are stored on the B6-list as 
follows ~orb coefficients): 

Time Interval B6-3b-4 
T6tal Time B6-3b-3 
Null Word B6-3b-2 
Null Word B6-3b-l 
Frequency (1) B6-3b 
Amplitude (1) B6-3b+l 
Phase (1) B6-3b+2 

Frequency (li) B6-3 
Amplitude (li) B6-2 
Phase (b) B6-1 

InHaddition, Bl must contain b. 

Registers Used. Bl,2,3,4,5,6,PF,T4,i,6,7,X,TT, and FT. 

Supporting Routines. 

XCWD with STEX activated (*126). 
S 'r~~ (*135) 
MRDDC (*153) if parameters are read from tape. 
FLOVP (*222) if plotting is done. 
S INC OS (*230) 

In addition, matrix ')';260 is set,up, used, and ina:c,t:i:v.,a:ted. 

Length. 137 octal 
Pat Groves 
10 August 1963 



2 \l3 

PF 

l.Z ! 

z 

z 

T Ai<OLT Bl 
3.6 

T A'K8GT 
e,6 

FORM 81 

81 

86 

·REM 
REM 

·R~M 
.REM··• 

REM 
RE,'1 

REM 
REM 
R'::M 
:REM 

:sro 
:ST>< 
IFISLi:'JSl<P 

'TR/.\ 
88 l 
'TSR 

.sr·o 
:SFT 
:STX 

S8! 
CLA 
RLfX+4 C 
IE:'( MC\/ )TRA_ 

·rS!~ . 
·rRA 

W:,Y 
SUB 
·rRA 

B b,:U 
SUB 
Ir") v 

:5TO 
LlJL 
·21600 
SL\J 
'TSR 
8 ~Li 
BALi 
·RP.A, 
81\U 
R0 A 
B~Li 
R0 A 

IFIPN?)SKP 
'T"'~A 
CU\ 
·~Tu 

PUNCH OUT VECTOR *<25! 
PLOT OUT ON PRINTER 
FL·oVP I~.,..,-::, l .. · . . . . c: ,.2 

SU3 ·- INplJT $TORED !Jr~ ENTRY 
Oh.! 86 LI:sTi,JITH NP Ti~ .Bl .. 

SL~ l ..... 
SL,:2 ._. 
:us I.NG, 

Br.:-1 T 
Bt·-2 :-1p 
Bf:-3 TM,,\X .· 
8~·-4 DELTAT 

TT 
.2 
i 0000, U ... B;~ 
Tt.i<OUT, R ... z 
B61B6+X 
lit i:634 82+ l 

Bt:+tsB6+X 
51.; 

3 

Be.,, U<-B2 
SPILL,B?+X 
a. z 
T .~.K!::!OT 
1.\'j:53.e 86+)( 
RSAD 

a.···~ 
R;U.,.83 
FCJRl'1 

a:;,U ... Rl 

t'J:-:1-'2 
d j'.5 
Mi• TSET .P IJ.,. T7 
00002 
* 1:26.P U-1>8.5 
21:,C ,IU ... 8 Lt 
Bir+ 1, ll-<>B t 
R:1 AA 
8H·-+·2.e U->R.2 
W>/..B 
611'+3.B U·0 PF 
R?,"C 

\ 
? 

l r.; 
1 IS 
17 

;20 
:2.1 
:2,.; 
.2'3 
.24 
:2r:; 
.26 
27 
:30 
;31 
,3,:, 
:31 
:31,1. 

:3r::: 
,36 · 
:37 

'+0 
.4 ! 
.4~ 

"!·1 
L~ Jt 
45 
4A 
47 
::j(j 

,5t 
;52 
;51 
,5J+ 
,5..; 
,56 
67 
.6n 
,61 
,6? 
,6-::: 
,6h 
,61'5 
,61:, 
,67 

70 
71 
72 
7? 
7 tL 
7 r., 
]f, 

.... 11. 
C (1 MP L. P i, l,.00 
t3r.,- \ ·· .. · >: 'ro I 
br::,+P_._r_· ________ ....... ......,_._. ··-· . ..1111111'011112.---



OUTL:F 

I\ILOOP 
RP.AC 
RRAA 

RRAB 

O:jTRlJT 

INA CT 

PUN Oh 

I NAC~~D 
M,\TS[T 
PNCH~JD 
PTFI'V\=: 
SPILL 
h1f1Pl 

81 

R 

z 

·...JU 
T,6 

z 

T,6 

t:~3 

T, If 

z 
z 
l 

CLA 
5T;Q 

8132 
CLA 
F':iV 
FAD:> 
FA6+6(, 

··oMt· 
LDR 
LRS 
ORiJ 
TSK 
BAU 
CL•\ 
LT6 

FAD 
QMR 
IF ( NEG l S!<P 
TRA 
S~3 

CL.1\ 
FA.I). 
FMF;i 
FMP 
TS~ 
FMP 
FA0-1> 
IF ( P!\i? )'l1RA. 

STO 
CLA 

RP,\ 
RP.I.\ 
Ro,\ 

LT7 
·rSR 
SLF 

IF'(SL")S~(D 
'TL1A 
LTJ 
·rs~ 

SPF 

IF ( SU l Sl<P 
T~A 
81:31 
Tt?i\ 

OCT 
OCT 
OCT 
Dl::C 
OCT 
DEC 

B•s·-2 
B·;)+l35 

·· .... ·.···. a r;eo13,I~s6 
·· ; ........ sj,.i;135;as~1 

'~'" ,;, ' '; ,'.;-,:',,' ' i~ .' \.: ,, ' ' 'a' ."', . '·· ': - . 

'{J:.'.f'·tFIVE• 
. l{RO.<t 7 . 

1 ;,u.,..t:.n 

d 1,5 
VCCSET,U-,.T7 
~ t:26 
.2:~ 1 ,1u .... 31 
Bt-5- l 
!:36:'"'4 

8(:; ... 3JI l)-1,T5 
I 
T,=; 
O~)TPUT 
*ii,6,..12.i u~r 1+ 

6<:1- l 
B:~ 
8::i 
Tt,rOPI.1lJ""'T6 
,>llJ30. 

B?1S3-l 
'T1.t 
lt-!LOOP 

B 1·+8:2;, B?.+ I 
6.!;:-lpl.J ... T.6 
b(:-1 
OUT LP 

W::f,A. 
R:~A8 
R,.1AC 

I 1,.1ACt!D; B.6-1 
,, j:261 B6 .... ! 
00002186 ... \ 

'+r:000; B~e 1 
P, ... ur, cc-1 
P\JCHHD 

2cOOO 
pr. 
251 
;,i~:22 

0000011io100000260 
0000Jo4200onooo260 
06000524QOOJ00Q~Sl 
0,:5 
400000000000000000 
6, .2133185307 t 7 8 

!. 7 
121) 
r2.1 
1·2.2 

. !.23 
124 
12"S 
l'.26 
1:27 
1:30 
1:3 t 
!3? 
1.,3:1 
1314, 
!.35 
13'!, 
1;37 
!.'H) 
1 '+ I 
14:~ 
l '+3 
! '+ l~ 

t,'+s 
1 '+ 6 
t '+ '7 
1·5t"i 
!·5 l 
15? 
1·53 
! 51+ 
!·5~ 
\,56 
!·57 
1·60 
1,6 J 
!,6? 
1,63 
1,6 l.f, 
!.,6r.:: 
1.,6t~ 

!,67 
! 7ri 
17 l 
17-::, 
171 
! 7 l+ 
17~ 
176 
!. 77 
200 
2.0J 

... 20,2·· 
··203 

20l!, 



e. 

VEC$l:.T 
ZERO't7 

.• 

OCT 
OCT 

Rr:JM 
REM 
REM 
REM: 

END 

·0000002aooonooo2s1 
·0~0000000000000000 

. l f'.!PUt l:,9k':MT. 
(CR!,·,> 

·Dr.;:LTA'T.' 
P-1t1X 
(TAB) 
('TAB l 
Er.C, 

ITASl 
ITA8l 

ao~ 
20~ 



i'', • 

P~OGh~M :2 Jl;j 

0 
20 0 

7~0000000000000 Q 
1 J30oOOOO(){)QQQ00 · .. :a 

):2 ..• o. 
·134 ·.· 0' 

· t.0501JoopO()~,ooo'oQ1• i.):·.QX 
: 2 3 '+ 0 () 0 0i;/b11:cion:o'cfo:1:{:~s,'J'1:;J;0\•• ;;1:·\, : ;Ci 

130 I TA.K2(.)T ·O ?3 O I \ 60o00000000000 ·0 
130.2 FOf<'-1 ·O 26 0 1?. I O(JOOOOQOOOOOO ·O 
1303 MA:Tf.:;ET O l.':'.l O 

.. 1304 RPAA: ,() 77. 0 
:2?6()00000Q000.009 ,o 
·1120000000000000 ·1io 

1305 'RPi\3. ,Q 102 0 
1306 RPAC. O 76 0 

l 750()Qoooooopooo ,6 
1710000000000000 }Q 

:307 :xcH AiNt:1 ·o 1.µ2 o 13sooooooaoooooo o 
13 1,0 .cow::iL o o '33 o 1460000000000000 -o 
l3 I I PTF.I'V':. O I :~3 0 :2320QOOOOD000000 0 
13 l:2 :ZEf~OI.J 7 O . I -~7 0 :21+20000000000.000 0 
:3 Jl.3 VECEiET ·O t 36. 0 ;2'+00Q000000.00000. .Q 
13 \·4 OUTLP ,O 70 O 1630000000000000 a 
13 Ri C:UT9UT O I I I O :2040006000000000 0 
:3 ti(; l NVlO::i O 7.5 O 1100000000000000 0 
1317 Tt40°I O 1".35 0 '2360Q00000000000 0 
1380 I NACT ·0 t 1A O ·201ooadooooooooo o 
132 l l i\lACirJD O l ~O 0 ·2.2i+oooooooacoooo o 
:322 PUN::H O 1 l.7 0 :2120000000000000 0 
1323 PLOT O 12'-!· 0 :2 I 70Q10000000000 0 
1384 FI\ICYWn o l 22 0 :210000QOOT)0QQ00 0 

FOUR l ER 'WAVEFOf'<'f, ~yNTHES l S 
PA;T iGR(.)VES .. 

USES :s1Ncos 1•2~0.) 
usES FUJVP ( *22;') ( SL :2) 
S~TS :LJp.n USE;s,. ,:\Nn I:~(\CTIVATES '1ATRtX \~260 
OUTRLiT I:S ·vE.C10.::1 w2i:; 1 
ASSUM8S•'THAT srt::x IS A.CTI\/A'l'E!") 
SL 1 ·- 'FUrKH :CUT VEtl:iJR ,, 25 ! 
St..:2 ,_ PLOT OLiT ClN pq r:-.n:.~R 1ur1 p,1G 'FLOVP ( ;lf222) 
SW3 ·- INPUT STOqE') 10i'~ [:q~y QI\.! :;6 LrST \•.!ITH 1NP 
B~-1 T 
8~-2 i~P 
86-3 'TM,A.:X 
ofj-4 DElTA'T 
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LEAST SQ,UARES SUBROUTINE PACKAGE 

PFIT(XDATA,YDATA.,WGHTS,COEFS 1 YCALO.,RESID.,SQ,SUM.,SIGMA) 

PFIT(XDA.TA.,YDATA.,COEFS.,YCALC.,RESID,-SQSUM,SIGMA) 

GFIT(XDATA.,YDA.TA.,WGHTS,COEFS.,YCALC.,RESID,SQ,SUM.,SIGMA) 

GFIT(XDATA.,YDATA.,COEFS.,YCALC.,RESID,SQ,SUM.,SIGMA) 

This set of four programs determines the nbest 11 coefficients 
for a functional approximation to a given set of data according to 
the pr:lnciple of least .squares .. For 'ihe PFIT programs., the ai,prox
imating function is a poly.nomial which is const:;:,ucted by the program; 
for the GFI1r programs.,. any linear combination of functions of any 
number or variables whose terms can be evaluated ttl. at each of the 
n data points may be chosen. The programs are designed f'or use as 
functions,- with STEX activated, within a Genie language program; 
they are independen·I.; of. each other and differ primarily on ·the basis 
of the input data required. 

PFIT; Two programs exist, one for use.with weighting factors applied 
"£ome data points and one for use without such fac;§ors.. Each pro.
gram compu·tes the best least squares co•;fi'icients for a polynomial of 
given order approximating the data specified. The parameters of the 
programs are as follows: 

XDATA: A one- or two-rowed matrix of n columns, where n is the 
number of data points.. If the constG.nt torm oS.' the polynomial 
1 ·~ .~.~ °fl'"\."::. l.,.,.·:':li'"1Q +1.,.~ 1 '"9~)·:~f.~T1" ~a .... •)'V'\f'.." .. .,""'\., n~)n-,·~ ;.1.:-.;~ ........ r ., t'1,.e r-r r~~- ~-... ;:,. l.l'-' .~•';., t,c...:. • ; ... , .. ,·-:'. .1w..1.,.L~a\. : .. \ o , c.,d ,1. t_,,01 ,.,., .• ~..:.,., ,_. .. __ ,1,:, ·.J.~ J.l ..!.0<:, ,,..;D::., 
:_:,,)5.i:lt. abscissas of the n data points.. If' 1:;;hi:l l'~onst2.n't t.e;;.<tm n,:;i·:::s. 
not ·o.::: ::;ciJ_·.:,; th. /t\ :5:.J::./·_ ha.s t·wo :;."oxs ~ each element of the first 
row is a floating point one., and the second row contains then 

·abecissas as before. XDATA is unaltered by PFIT .. 
YDATA: A vector of n elements giving the floating point-ordinates 
of then data pointsJ unaltered by PFIT. 
WGHTS: A vector of n elements giving the weighting factors to be 
applied to each of then data points in determining the coeffi
cients or· the poly.m.omial., and to the squares of the residuals in 
forming their sum. If no weights are desired, this vector may 
be omitted., but the correct version of PFIT must be used in each 
case. WGHTS is unaltered by PFIT. 
COEFS: A vector of zeros whose length,. m., determines the degree 
of the polynomial to be found .. If the curve is to pa¥e a zero 
constant term, the polynomial will be of order mJ r1f not, the 
polynomial will be of. order m-1 .. , On output,- OOEFS .contains the 
coefficients of the polynomial beginning with the coefficient of 
the lowest power of the independent variable, or ~ c.:.o(l."$.-\QJL,+ '\c::{Y1'l. 

j 



--

imy of the f ollovling four names may or may not refer to an exist
ing array on input. If so, such an array will be inactivated by STEX 
before the output data described belovr is assigned to that name. 

YCALC: A vect,or of n elements found by evaluating the resulting 
polyno:mial at each of the n points given by XDATA. 
RESID: A vector of n elements giving t,he differences between the 
given ordinates of YDATA and the calculated ordinates of YC.ALC. 
SQ,SUH: A floating point, constant, giving the sum of the squares 
'ol""me elements of Rl1SID; each squared element is multiplied by 
its corresponding weighting factor, if vreights are given, before 
the sum is formed. 
SIGH.A; .A matrix of m rows anc:'c m colum.'l'ls which is the covariance 
matrix of the least squares coefficients. 

GFIT: ~70 pro gr ans exist, one vli th neights and one without as for PFIT. 
Each program computes the best least squares coefficients for a linear 
combination of fm1ctions Yrhose terms are chosen and evaluated by the 
user. Output from the GFIT programs is identical Tiith that from PFIT; 
input differs as described beloiV. (See exar.i.ples on ne:h'i:. page.) 

XDATA: A matrix of L1 ro-vrs and n colu1ill1s, where m is the number 
of coefficients required by the approximating function and n is 
the· number of data points. Each successive rovi of XD{i.xA is formed 
by evaluating another term of the approximating f\mo"l:,ion ~t each 
of the n data points specified. The array is lmaJ.tetod"by GFIT. 
YDATA: A vector of nf elements giving the 11 right-hru1d-side11 of 
=t11e approximating equation; this includes all terms of the approx
imating functj_on for which coefficients are not required. YDATA 
is unaltered by GFIT. 
"HGHTS: 1m n- element vector identical 1Hi th that for PFIT.; unaltered 
"6'y Gl<'I'r. 
COEFS: A name Yihich on input may or may not reger to an exis.ting 
array. If it does, the array ·will be inacthrated by STEX. On 
output, COEI.'S is a vector of 111 elements giving the coefficients 
of the ap1.1roximating fun.ct.ion beginning with the one corresponding 
to the first row of XDATA and continuing in that order. 

YC.l\LC, BESID, S(Slli::, SIGI~A: Iden-Gical with that from PFIT; ari:y 
exist,ing arrays will be inactivated by STEX before output data 
is assigned. 

Jo K. :.~ann 
August, 1964 
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SIGMA = SIGMA x ISOSUM I ( •"!"". ,Ml l 

DEFINE 

24 
25 
.26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
'+0 
'+ t 
'+2 
'+3 

'+4 
'+5 
'+6 
'+7 
50 
SI 
52 
53 
54 
55 
56 
57 
60 
61 



•BGIN
EXPND 
. LOOP 
•FOR l 
·•FOR2 
~RPT2 
•RPT1 
WORK 
END 

PF IT , -

-· - -· -- --··- .. 

---PROGRArif=SEQUENCE{S/f,~, 
PROGRAM SEQUENCE, 
PROGRAM SEQUENCE • -. M - . , 

- PROGRA SEQUENCE,-,-,--,- - - - - ------ . 
PROGRAM·.· SEQUENCF:,·:.7~.~---,-:-:·-:: ·:_~~~~: .. ~---·~---·------ - -

PROGRA_M . SEQUENCEh~=: -~:::[t::':::.;LilE;- - -
p Rb GRAM . $ E Q u EN c Ei~c~;:;;:c~·--·:::~'-c,-:==c=:c,cc:-c';:c~.c~:·~ ·~-c:·· -
PROGRAM SEQUENC~, 
PROGRAM SEQUENCE, 

... BG IN . ,_- -L=c----,JO"JUQ,QJ)=Q,~,_c,~_,lt:-OQ.,'._00136 
. -2 _-__ i> -:'c:>T~~:lt_o't5trt~GQ~~i+'~lcfo:_Ii17 s 6 -_ 

-.- --,3, )i"-~3~£l:~1_t~tI~1QQ~tlQ:Q]="OQ?$2~:,_c, END__ -+-
_',c:4,~}-i_~~O~l~~2~~7:tfettb'l~~0'20Gt'.,i_'.fOOOJ, __ ,~ . >YD At A -

5 01 40000 00 4401 77771 LENGT 
6 Ot 40007 00 4401 00227 END + 

----- ---_ 7,-- _,,_-,-=,Ol,=?OQ~OJ-ccc0,Q,,='t,0:_0_cL,OQ_~30. .. . -,N 
--1-0: <•\/6tt"'2~E1:t{o~-o·t:(0260:::c,0002-_ -coEFs 
I . t .-i _ ;:~-cf ii?'titb1>If o'°No'o~4':itoiE~'7-7'-'7 6 s-· •' -C. ENG T -

.. f2 _t,totH:if41f60.tto-o~=)f4=Q'i{'Q0223 · ... · .. :END . . + 
13 0 l 2000 t 00 400 I 00225 -,M 
14 01 ?1700 07 0200 00000 XDATA 

· __ --.{-~-~--5-}§~h~tg~i~~~Ir~~~;}!§"!~r~6i7_~-- -~~~GT +. 
· -17- :-2-tOJ:{fO_Q_Qlt'lfQ:Q:[lfQJ;l}h'?00?22 · _ -- - ,H-

- .- --_- ___ 2 t'l:-0:::':\'-0t~~:::q·7~ij.':::-tj=-='GO:~tfO'cftfffb0-220·.•· -. -_ ,M 

E! I O l IO l 00 00 0001 00220 ,H 
22 0 I 8000 l 00 4001 00220 ,J 

EXPND 23 ,_Ol-,2=17}+o-OO OOOJ. 002-17 ,J 
2l} <o 1 'i020:l)':i.fc5cf-4,00c}''OOOOO 
25 .. _iQl;_J\fO_O}t/00_-~~o~oE 00002 
26-- ___ .:.01:.2t .. 1_0:o:mo_~;1+_oo~r 00060_ __ WORK 
27 01 30000 40 0000 00000 
30 00 20l00 41 0200 00000 XDATA 
31 01 45015 OQ 4000 00033 
32 o 1 - ?1700 oo>4-ooo 011 so 
33 01 45015 06400000014 

_34 _ c:f1 -2.ftoo~-~2 boo L 00206 -- ,J 
35 01 45015 17 4000 00017 
36 01 40000 00 4400 00126 
37 0 I 40007 90 440 I .. QOJ 76 §:ND + 

- ~o o 1 ~1100~ 44- 0002 00000 
4 t O l 1.1506:S 53. '+000 00017 
:'+2 52 ,oood :43 _J+b30 0000 t 
'+3 43 not66 02 0020 00001 
44 01 45066 00 4000 00017 
,5 QI 45002 00 4000 00014 
46 01 '=>1700 00 4000 ·00120 
47 01 45015 00 4000 00014 

, 50 - ~·02 : l!:5055--06- 4000 ,ooo 1 7 
L90P 51 43 21601 62 0000 00006 

52 06 40000 07 4400 00126 
~~ n, 4nnn7 nn ~•nl nn,~~ ~Nn ~ 

!-

1 . 

1 



'----· ·-----~1~>0_;_~-~- ··-

--· ·""""·~---m ....... Q.1_·--:--- -¢>:'?.:C?..::.·~-:_::_:?'.9 ... -! __ :_-V_!___....:..U_.v,. ..,.....,._ 

51+ 42- cit 051') 23 '+001 77773 
•{ OR 1 55_ :20 2000 l -00 C'+_OO l 00165 

56 =c - ,0-1 2~i=1ocrt,o ooo 1 oo 161 
57 'O 1 n2 t l O 00 000 l 00163 
60 01 01000 00 lt-001 00026 

·~0R2 _ ---- 6Y- 20 -t,OOC.lQ _00 -0001-·00160 
62 - QI -- 2bOOl 00 4001 00161 
63 -, 0 L'R-1:100,_oO-•OOO l. ,oOJS~ 
64 • ;01 ;ri~i'°10"0Q:c'.c:QOO-t= 00157 
6~ 01 01000 00 4001 00017 
96 ,o 1 ? 1700 06 000 I ,oo 154 
67,- ... :2o_Jlt-JO~ 26 .. ,ooox.00154 
70 - ·. ,()6' 300tJ6 42;0006 00000 

=?L~ ___ Oi;~}?t;t~o _--41 0100 __ 77776 
- :c -, 72 =~.::-:,ri:t:2l1'+~1')~}g6,;-Qt,Qc).'oO-'c{OO' -

73 01 -~ooo~ olt 0000 00000 
7 4 -06 30000 42 0000 00000 
75 _ 0t?17lt-OALOqOL,'.00tlf.4 
76 - OJ :2=Ft40 _00_ 0~_00 ,oOOOO 
, 1-1- , ;_,=::j5,L:;ro6-20, o 2?:00 do;_::cjo o o 4 _ -

-. =106 .. : f~{o,;~f30~060-=-2~-~ooo~ot-ooooo·-_ 
101 ·01 ~1700 lt-1 0001 OOtlt-2 
102 02 PoOOt 00 4600 00000 

•RPT2 103 _-- -- 20 _ L04_0_1~.--00c-_70_QOl, O_OJ'+O -
1-.04 •. , ... c~}o!Jn1.0Qo:):QQ_:~;loo}_\7z755 _ 

-•~PT l - __ -- _lo 5t:,;~f?f~~~)tQ~~~}~tcto~{OJl0~ff<lOW:35/( 
--- l 06 ___ ,0 ,0-1,,-C'tl00t"L00=,__lt,QQ 1--,,7.77lt-6 

WORK 107 Ql 21700 41 0200 ·00000 
110 01 ?1700 4~ 0200 00001 

_ 1 if- "- _ _ 0 I li:QQOO~=O,O")tfl:O L7-7 66'+ 
_-_:-- 112 ._ :/of;l![QQQZ~f90:~_i+,i+~oJ= :00123 
: .•.. 1 .• 1/:i. _ --_,:oJ:~:;?lJt'l9P~;~1~0_209voono2· -

.· - c -1+4 -----=-c_;_OQ.,c4QQQQ==-42c=c'+ ~-OOcc 00.t 35 
1{5 01 40007 00 4401 00120 
li6 00 ~0401 52 0000 00010 
1 J 7 -.,-- cQ2 __ )'.Q-9J~,l_ccc9_-9.-ccJ992.,QQQOQ 

·-··---·~·-~?-:_~~0I1E6,~~~}~~it-~iZ~~~f g~.gt*igg_g-g,:. 
~~-12:::i. ___ ._-. ___ ;QJ:~Ko-oo_(EIO:o:_cLJj.J[Ol'..~77652"_ 

123 01 40007 00 4-401 00112 
124 01 ?1700 41 0200 60000 
125 _ PO 40000_42, ~A-_ot 77650 
126 0 ! 0 40007 00 '+4-0 I ,oo I 07 
121 _ o 1 :?.-:1 too-'+ L 0200 .00006 
··13o-::·:;a>n:.~oo_o'oi14'2tI4~4oo:)Oo 13s-----
t 3 t 01 li:0007 00 '+401 60104 -
l 32 00 5040 I 52 0000 ,oOO l O 

_ 133 ·02_?0001 00 4002 -00000 
13~- '+ I it 641 00 0004 00000 
1 :35 - - 0 l 2J700 07 .0200 00006 

- -136 -- cQ 1-~ 400'00 OO'Llt-401- 77635 
137 01 40007 00 4401 00076 
140_ 01 ?1700 41 0200 00006 
141 -- 00 _}~0000. 42 _4400 00 l 35 
142 01 4000700 4401 00073 
l l~3 . 00 ~040i __ 52 0000 ,OOO 10 
144 - ,o:? 20001 00~1t_oo2-_ooooo. 
145 ·'+l ?1641 00 0004 00000 
1~6 01 ?1700 41 0200 ,00006 
147 01 ~1700 42 0200 00002 

--- 15/j O 1 40000 00 Jt.401 77 625 
15 f O l 40007 00 '+'+O l ·00064 

- -H5~ -01 :2:f1db 41' 02b0 ,00002 
153 00 li:QOOO 42 4400 00135 
154 01 40007 00 '+401 00061 
·~~ nn ~nAn1 ~~ nnnn nnn1n 

LOOP 
. ,J 

,N 
. ,J 
•RPT 1 + 
,H 
'I 
,M 
,I 

•RPT2 + 
. ,J 
,I 

_-XDATA 

. ,H 
XDATA 
T4 

,I 
XDATA 
- • I 
•FQR2 + 
,J 
•FORl + 
XDATA 
YDATA 
MMpy 
END + 
COEFS 

END + 

-_ XDAJA 
__ TRAN 

END + 
XDATA 
MMPY 
END + 

§IGMA 

~ND + 

SIGMA 
INV-__ 
END 
SIGMA 

!::ND 

SIGMA 
COEFS 
MMPY 

+ 

+ 

-- END + 
COEFS. 

~ND + 

2 

2 

l 



. .....-------- - - - ~· . -
156 ·. 02. 2000 t . ob. ~·602 00000 
157 '+ 1- 2164 Loo obo~ 00000 

- . -d60- .:or.::2T70ofo7~~0266 60000 XDATA 
l~t 01 40000 00 4401 77613 TRAN 
162 01 40007 00 4401 00053 ~ND + 

-163_ . .. "OL~JZOO.~~?,JJt;00,.,-00002 CQEFS-.-
1 !,4- ~ ,;,ot',,.•-_ii.dc:focf~,ri:){~6).:776lf ..... MMPY 

.. -· .. 165- ·"·-~.JYJ{}tgOQ?\2~0:9]~i,0f_QJ~_00:050 . (;ND . 
:c:.:.fi,6-: :=cQ:l:c::cc?.t700c:.·l,q,:=0200"'00003 .·: ... yCALC: · 

167 on 40000 42 4400 :oOt35 
170 01 40007 00 4401 ·00045 END + 

•. .---.1.7.1 _ c.- ,.0_0.--.'50401=)5.2 __ QOQ_Q 0001.0. _- •. 
•··· . < • 112 -~- · ;.·02/;~?-o'Oe,r:.~903~-qp2_io:00E}o · 

•.•.. t:7 ,3~.c:c:ii~ll-..1 ,_::_2J[6:~iit~f00~0~([0~~iito00_0_0•,.:/ ... 
.. . ··c::.•:0 ·:_c~=f7Jf :~:~"'-c:{O:.f:::c~~i;·t01'f;~'ttf1:Q~ar,eat;(Y000:h,=··· YD.AT A - .·.: .. 

175 Ot ·21100 42 0200 '00003 YCALC 
176 01 40000 00 440 l '77'574 MSUB . 

. .......... 177 0J-_._4,0P~0~7=c,QO,-c-!+~OJ. 000:36 . · ..... END + 

.- ·L_:_:~gt-{.-.Jg{;;~~~~~gj}J1i~~~gbfu~g.gr_~;:)-.• ~- ··RESI O· 
_,; __ _..~,20::_f_::-I:::c:r::tr:r~:J.V0.0~0:1_gooI~~':.41J'.1~~;ooo33 :.:-~•·.·-- ·.·~No··. ··· + 

203 00 ~0401 52 0000 •00010 
204 02 20001 00 '+002 00000 
205-,.-·-··--,!tJ,...:2:c.1.~=tl=-=QO_=.OJtQ~ __ :090Q() ... , 
206 : .:.,":co:r:,=;;2~E7-0'e~"fJ~?0~?00(60004. - . . --RES JD . 

. . ~- ~ ,. _ • __ ~t 8{-\ll~f§rifi.i~6-$~l~?:tif~~:t1~-~~~§"C".:" ,~ ~~~ io 

END 

2i{ 01 40007 00 '+'+01 00024 END + 
212 01 20001 00 '+600 00005 SQSUM 

.· 213 -. --,c,0-1=-c2J~'Z31·-"'1')=0_0=0.001c-c:0002~ ..... ,N 

· :-·~tt?·:._-irgJiit~~~~ffe~ii~gg;1~giJggg~1· .. ·.. ·.··· ·,M· · 
.. --• 2~1-6·---~ ~::.o r~=H:no~o o:::\O ozooo tLoo o 2 6 · • r w 4 7 

217 01 1.6700 00 O!OO 00005 SQSUM 
220 Ot ?0001 26 '+100 00000 
22 f _ .. _~QJ .... 5:J7=9.Q-=-:i~t::o::c~P-9: pQe>~6 

· .·- .. 222. i'·:~"00:'c4Q000'~~J::t_lf'.~t01E~'.c775lt7- · 
. 2 2 3. , : :_.:~0 __ ·1t~:'ftfQQ'tt:~oo~jti+2'+: tJ;~:-ao 012: 

.... 224.- ___ :Q_f:~~S0400:::t6t;:'.cfOT00;-77776 
225 02 40000 00 '+lt-01 '775lt-3 
226 01 '+0007 00 4'+01 00007 
227 0 I ?l'70Q .•. '+_L_Q200 60906 
2ao . > oo:_40000?_:'-1¥2,?4'lj:'oo· ibOt3S 
23f. . -pJ --_l(Q_oozu,q9/f~~QJ_ ·.00004 
231? 00:050lfOl~=52:c:OOOO,~ 00010 · 
23j 02 20001 oo '+002 oooon 
234 41 ~1641 00 0004 00000 
235 01 ntOOO OQ44QO 00137 
236. o 1 __ --,4_000,; o--o-~'-4000 00000 

SIGMA 
MCOPY 
~ND 

SMMPY 
END 
SIGMA 

END 

+ 

+ 

+ 

~~FERENCE WORbS,,, 
237 ...... ·07 l!fciOtt 00-:4200. 00000 

INTERNAL 

SMMpy 77771 
M~OPY 7777? 
MSU8 77773 
INV 77774 
TRAN- 77775 
MMPY 77776 
LENGT 77777 

STORAGE,, 
. ,N . 

M ' . - ····-· 

2'4,0 · 
.. 2lt,! . 

6?5454577040000000 
54'+266577040000000 

· ·5462644l254000QOOO 
505~65252540000000 

... 636l40552S'+bbb:oooo 
545457702540000000 
5344554663lt-0000000 

0 
0 

---,H ... ·.·· 2 4 2c:cc:._._-c .. ~ ... ··--- 0 
•· ,J 
, 'I 
- 1'1.11L 7 

243 
244 
?lLi:: 

0 
0 

~?nnnnnnnnnnnnnon 

1-



~1:-----

e 
---· -

PARAMETERS' .AT PF' + ______ _ 
XDATA - - ff- ,c-_ __:·:=-: -
yOATA 1 
COEFS 2 

_____ YCALC 3 
RE.SID - ·'+ 

:SGISUM _ 5 
SIGMA : 0 6c': _ 

PFIT . __ 
1ss 

_ .SYMBOL TAB i:' -, --- L-, -
SGlSUM 102 - , ;5 . ___ 0 :i 

_ 156 
-- 157 

1~0 
l 61 
162 
·163 

-- t 6'+ 
- . -_ 1°5 

166 
167 
170 __ 
1 71 
172 
173 

END OF 

146 
t l+7 
1so 
t 51 
1s2 
153 
1 5'+ 

--=- ~=""BG IN __ -- _ o . _ ,.::L.:"'-'.:.,13:;,_/.:-._. -' -
,rt _ -_ 200 '" · 2'+0 c-::· ::3 ~~;~-;:~=,::''",': '~:=- -__ . -_-. 
,M 200 241 3 
,H 200 2lf;2 3 
.~ 200 :2"'3 _ 3 

- , I 200 24'+_ --- 3 
EXPND O _?3:-/:_: ,.,~ __ 

-: wbRK : _'t.bo_:_,~,a,ot-=:_:~3" ·=_': __ ._,~,"-="===·--'-' 

sNA 6 166 2 
LOOP o 51 3 
•FORl O _ 55 ___ :_3- ___________ _ 
•RPTl o : fo_s :3, - - -
•FOR 2 __ O. _. _ ~- _cc_6J .. ,,,,·,~:~;~__-:_f}!Ji.~;:; _ _.~i·-c::->- ____ _ 

- •RPT2 __ -_Q:-_--··--l03·,·:=·: ::3:-::>=--=:~-:-·_,··--":.-·:: __ . __ :- -·:·.: 

... -·-

Sl!BROUTI~ES REFERENCED 

GENIF,,,
GEN IF I I I : 

GEN It I • ' 
GENIE,-,,· 
GEN It. I •. 

GENIE,_,,_ 

DEF If',.! lT_l_ON 

X(?ATA 
SIGMA 
YDATA 
COEFS 
YCALC 
RES ID 
PFIT 

137 
SMMPY_ 
MCOPY - ·::~_:-~,~::=::•:==:' -- -

_ MS U B - - -_:}c:{f~-~~fc:::~;:~~- _ :=;~;··:~~.::, ~-- _ 
·· 1 NV · ·- --- -- ~~~:::-i;~~~~=.":-::::-:c_-~:=~t~~~=I~~-=:~~~=:::_~ __ _ 
TRAN 

135 
MMPY --- .. -·- - . --· - -···-···--·-··-· ··-·· 

- 126 
.LENGT 

·········-·······--·--·-~--·-· 

§ET, .EXT~~~A~ SYMBOLS, 

l '+0 0 0 
1 '+o 0 0 
120 0 0 
120 0 0 

-____ 120 0 0 
c120 o--_- --o 

-··---··-· ... 

10 0 0 

0 0 
0 0 

--- O - 0 
0 0 
O O 
O O 
O O 
0 0 
0 0 
0 0 
O O 
0 0 
O O 
0 0 

- 0 - . C) 

0 0 
0 0 
Cl 0 
0 0 
0 o_ 
0. --0 
0 0 



------. -- -- . 

~~~=--------·-· -· 

WATE 

.WORK' -

_1/11/66 t5, 03 

DEFINE. 
MA1"~IX ... 

PAGE 

2 
3 

VECTOR :~DATA, COEFS, ·ye A LC, RES ID, WGHTS 
<f- pF I 1_! XDATA, YDA ~ A, _WGHTS, COEFS, YCALC, RES_I,D, 

4 

SQSUM, SIGMA 
. l N TEGE R ·:-::;:c• ""\:'··: .. ,N,~·1•J;'l_1. :c"~H! ,,- ,JI .'":fl 
, .~ -=·· .LE~GTH (\~DAT,_A_l.-- - --.-.·-·:-~:--;:;~~-··;~-/;._~--~;:~':'~::: ______ _ 

---_ ·-, ,M :;:: LENGTl-l(f.OEr:S~)f-'"c~,--L/.~;t:t}i:~1::]fc?~"t':"~E~'~~+;.~;,""'" · 
- ,H .: RO~ I XDATA I 
, ,J .:.::. , ,M •· - •H 
CC = ·• -- ~ATE:_,:·,If. ,J.::. 0 ···-·~~··=· _,- :~ -------
2 -BAU -- -- -_ -_ --- 0.. · :·;"'-:;c::1:~X[~ TA::t;;~-=U:iBl 

R 
e3 
T6 

- - ---------------··---··-···---------··--·-···-··-·· -· --· -

-_ -_ L.. RS_ : ~ ~- =c,_·:~~j:i!=;~:~~;~c.:..~~:-_ ~-- _: 
CLA ..-+ 1 t 50 
.LRS I~ 
_CLA. -_ -_-.- .-,,0 ::·:-c:~',"'·'Jl:")):~:?:c:::. :: ., 
-~RS -..... ---• C):t?3"·}J.ttrs,J~~B£.T-'t:5~"': ::": _______ _ 

-___ . _ -_ ·y ~ R :- • _ - --: ,:.,, ,~-?/Ei~·,;~ilI~~!JIJ.2 _6-=J",~"=";:c.:c;t~'t i_ ,:~,---- ---
----~PF' - - - -- ii>if:'.ND+ 1 - - - -

~LA Bt, U+B~ 
CRL ... -. -.•. --- -_ :· .•. _-:-•c:"1=5,~-:·:c~"~~3_ .. :·:c_ - , 

;~ ~-- -_ . ____ ... - ;-_-~;-~i]i---~ .. t~f tlt-2Gt~1it29-3 - __ -

CRL 15 
L.RL 
CLA -
~RS 
CRR -- -

RPA 
lSR 
SPF 

12 
...... -- - -__,"l" .... 0J2_0,_-------------- -
. ·- .. --·--···-· -- - -· ..... ·-·· ..... ··--··- --

_::_;] 2 -~,~~~,c-~;:~.c~;~;_ 
-··--·-·-------

.-.. -.. -__ ::tf{D::~~1tPtr·~{f~ :~: •. • --
T.S, 62,..,t 

JIE+ 1261 U+ T7 
-lriENDtl-,,---

--------·--- -·--·-- -ez ,l,F ( NzE'. l TRA -- ... ·_·_ ;.;.L.Q'tlf:1 i .133,+l 
FOR . ,J =- t,r,: ; ~·N\?~-~ s.~_-I-:.::_".~:::-'/ 
FOR . ,I = ,H+ 1,--T, : ;H __________________ _ 

XQATA ,I,, ,J : XDATA .X-t, ,JxX(2ATA ,H, ,J 

REPEAT 
REPEAT 
EXE~UTE 
SIGMA= TRAN(XDATAl 
FOR , I = 1, ! , ,N 

R~S,I.D ,I--= WGHTS ,I.x YD_A!A_: 1 
FOR --,J = l, 1, ·,M 

-- ------·-

SIGM.ti. - SIGMA x WGHTS 
· ,I, ,J ,I., ,J ,I 

REPE.A.T 
REPEAT 
COEFS: XDATA x_R~fID 
'SIGMA -xDArrx·SIGMA -
SIGMA: I~V(SIGMAl 

-- 6 

7 
-- fo _-- ----

1 1 
12 

- 13 
14 

15 ·-· 
16 
17 
20 .. 

2J 
·. - 22 

- . ·- . 

23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 
'+0 
'!- I 
'+2 
'+3 

'+4 
'+5 
'+6 
't-7 
50 
,51 

52 
53 

54 
· 55 

56 
57 
60 <t:-



1/ 1 l /66 15, 03 PAGE .2 
COEES = SIGMA x COEFS 61 
YCALC = TRAN(XDAj"A )-X CO!;~S--:.,c,c-• - 62 

-------- . . ·--------- . ·- _,, ____ _ 
.:..·.=·-~ _-. :~-. _. : 
-·-- --· -~=== ___ c~,~~-:?:,'c. -,- --- . 

_RES~D: YDATA - YCALC 
SUMM __ - SQ SUM -::_,Q,_ Q 

63 
64 

FOR ,I : J, l.t ,N 65 

SQSUM = SQSUM _+ WGHTS .. _,l- + RES~?~./~ . 66 

REPEAT 67 
70 --

END 71 
DEFINE 72 

73 
74 

==:::--·--__ -- ----- . 



i= . --- .. 

i~~~-c~t ::_ ·: :·•· --
-·------- --------·------· 

---~-~==-~~:--~:-··-·_- ___ .. 

PFIT START NEW P~OGRAM, 111 !/66 1 !=i, 03 

·•~GIN PROGRAM SEQUENCE/t•-' -_-··< 
LOOP ~ROGRAM SEQUENtE, 
·~FORt PROGRAM SEQUENCE, 

. ,.;f'OR2 PRdGRAt"LSEQUENC:E, 
.-RPT2 - PROGRAM SEQUENCE~ 
•RPT t - PROGRAM SEQUENCS,'- :. -
WATE · -- PROGRAM .SEQIJENGBfC: 
•FOR3 PROGRAM SEQUENCE'., 
·•FORlt PROGRAM SEQUENCE•. -
-•l~PT '+ _ PROGRAM SEQUENCEi: __ _ 
•RPT3 PROGRAM SEQUENCF, . _ __ __ ___ _ ________ _ 

-----:--·_-_.·~g~~ -----~~g~-~~~--~~§t1~~~§J:::I~~-¥~fl~{):·c~~~~:_-~:::··-··-~· 

PFIT 

•FORS PROGRAM SEQUENC~, 
•RPTo PROGRAM-SEQUENCE, 
END _ PROGRAM SEQUEN~F,:_ 

-' -

LOOP 

___ L _ 1 o a 1000 02cc~JOQ 00t36 __ 
-2- _- of:?W6001:, octci+to.b'7'7755 --

- 3 _- '.,~4.7X~1°6lt::fCbd/J100J,:co03 l 4 
• _ /J/':_ -_ c::er11t2Ii;.120.0?tot\.'.02:o.or~c5000 L: 

5 01 40000 00 lt-401 77771 
6 01 40007 00 lt-401 00311 

-?,_--. -.,~oJ.,_.?,Q.9Pt .9J)~-~'tPQ 1 _po312 
.l O -- •QJ.j?.:f70~0\cf7"'-0200}00003 

I l !. 61 r~~oo~oo~_Joo·_lf.4Qtc:'77765 
._-- c\2 --- oi'~:ifooo)~Tobti440Jt-00:3o5 -__ _ 

13 01 20001 00 '+001 00307 
14 01 21700 07 0200 00000 

_ ..... rs .. ----- Ol _ ~QO_O_O ___ QQ __ lt-_401 _7776 l 
1i; --- 01_ :4~oot:J7?"Foot:~Joj _6o'.3o 1 

______ -17 - \::or\-i;ooo:tcfOJtlJ•ObW{~oo304 
.2n.:..: __ ~_ .... oJ=:~?L7c4J'.:'li~:o:e:':::OOOJ-..t00302 
21 01 10100 00 0001 00302 
21! 01 ?000 l 00 '+00 I ,00302 
23_ _ ___ OL .?1740 _OQ __ O_O_OJ_ 00301 
21+ - o t- ('20lrr oo~ '+Oob ,00000 
25 "O J.c_A .. t oo_d~~OO.:·'+OO_L 00002 __ 

_ - .2~,- _______ ;oJ:~~,~LI_o:oYdJE:.~o.0.t::o0.060.·~-_. __ 
27 01 ?0000 40 0000 00000 
30 00 20100 41 0200 00000 
31 OL_'fSOIS 00 '+000 00033 
22 oi 21100 oo.i+o6b 011so 
33 _______ o 1 45015 oo '+.ooo obo 1 4 

_31+ _,:.o L '21700:,4:2:: 000 t 00270 
3~ OJ 45015 17 lt-000 00017 
36 01 40000 00 '+lt-00 00126 
3., o 1 _~0061..,..no ___ lt.'+o 1 00260 
lf-0 0 I· ?l 700 lf.4 0002 00000 
~-1_ _ 0 I ~506'5. 53 £t.000 000 l7 

- 42 - ·52 .,:tOOOO ·'+3 .. ,'+030 ·00001 
~4i ·'+3Jl~~s 02 0020 00001 

44 01 4506~ 00 4000 00017 
45 01 45002 00 '+000 00014 
,~ 01 ~1-100 00 '+000 00120 
47 0 I _45015· 00 '+000 00014 
50 - .. ~02 45053?:06\.'+000 00017 
5! 43 ?1601 62 0000 00006 
5?. 06 40000 07 '+400 00t26 
~~ n, 4nnn7 nn 44n1 nn?44 

END -- + 
. YDATA 

LENGT 
END + 
-,N 
.COEFS 
L..ENGT 
t'.ND ·+ 
-,M 
XDATA 
LEN GT 
END + 
~,H 

- ~M 
,H 
,J 
,J 

WATE 

XDATA 

. ,J 

END + 

F'Nr1 

... 1 
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--------- --· . 

;;;;~~-- ..... 

I==:::....:- .. 
1::::::::-_--=:-.:·.·::"_·· 

. ---..-,-.. -_ -- .... --- . --- ·--

st~ 42_ n l 050 83_ '+0()l 77773 LOOP 

-.FORl_:•--~-· __ ]~:)_{:~Ef~:~f~§I{~ggt:~gg-E\gg~t-~---- , .• ··:~: ---· 
57 01 02 l 1, 00 000 l 002'1-5 ,J 
60 01 nlOOO 00 4001 00026 •RPTl + 

·FOR2 ·-. 6!--,-,'._2DccLOOQJ)_,ccOQ,.QOOJ-002'+2 <_•H 
6? -. °'.Q't/gooot-Oo 40QJ'QOi?43 -·-·.I · 

_________ ._-- .'. :t-~·_\:t-J~ij! i~~~~t-fil:~-;;g.g~.g-g i.fo-l§_g•~-!Ii~-~:~~:0:_~_ .. _._ .-
6 ~ 01 01000 00 't-001 00017 •RPT2 + 
66 0 I 21700 06 0001 ·00236 ,J 

... . ._. 67 "" ___ :20 __ ,1._lfo_to2=2.€>,,-0d_o1_._00236,__, "- _ ,I _ 

-.: ___ -~·.?:_-__ f .~ -l-&M;~c~~~;g~~flt8g-ggi_~-~jc~~L :: _ -:_· __ -_-
-_-_-_ ····-···- __ :7_2_::,,}:_:;:.::~o-'1:;::;R.+=-7'ii0~o6c=~06-00C:.:-:•(r000tft•:. -XDATA--·--·· 

73 01 ?oooi o4 0000 00000 
j4 06 30000 42 0000 00000 

- 75 -,OL-?=1.1lH't.,Jt,J.OQOJ.00?26._ 
- 76 ----~_·Ot-=?f11t:6 C>.9:L'06QQ\00000 

_c_ 1-6~ _::~Xif{g1::!~~gg~g.g}:~~~§g=g_g{ggggi __ :_ ·• _ 
. ,H 
XDATA 
T4 ' 

101 o 1 ? 11ori li-1 aoo 1 00221+ • 1 
10? 02 ?.0001 00 4600 00000 XDATA 
101., .. _:~9.,,=.1Q4QL,QJ)=Q_Q_QJ,_,,-00_?22 , I 

2 

2 

104' ,_i_,or.:,=t'S}C:YOn:(00}":400'1:=0'~7-7755 - - ' •FOR2 + i? . 
·~PT 1 1_6s ,):-(i2t;,;.;~(QfQf~d-P110J>-o~ii~602Jt . ,J _ 

-·-106~c:::LcSc'"QJ.:c-J:o:t0.00.6:_0_0~J:OOEt__,:,_77_,7_1+_6 '-' . •FOR 1 + __ . ____ J 
WATE 

+FOR3 

.. FQR4 

107 01 21702 26 0200 00005 RESID 
lln oo 2010?. 26 '1-001 00211 
l. l i- cc,-.O_.L=tJ:-OQ.Q_,Occ,,QQ=-=ltltOJ.~.,~7-7.664 .·· 

· 1-12 ·. __ .- -·-.·-·ot .:4°croo1~::ao0-4),::or;oo2as·· 
- 1-18 ··. ::c;()J,~,':1-l}'QQ.=:~01~toto.o\oobob.·· 

----1-lA _-__ ,,~:Ol-~:4'tfOOfL.:_ooL~-·'+:(}]"{-7:T660 .. 
115 01 40007 00 '+401 00202 
1)6 01 ?J700 '+l 0200 00007 

. ,N 
VSPAC 
END + 
XDATA 

.. TRAN 
END 
SIGMA 

+ 

tk6 -:c,-.gf~\J:g:g_g:?.r?B:~trZ:!:gf:;.ggJ-~; ~ND + 
.. 1-21 -. c'f0 r:r\~o~4 (fl '-: $ 2ftot}o_6}:QQ/)l0 --
122 _ :-:-_~02_-:2_oo_dj~~o:o~~-on2-/ooooo · 
l 23 ·'+ 1 ·2 t 641 00 0004 00000 
124 20 20001 00 ,001 00201 
125 _-_ 0 I __ :?J70Q O~t, 99,QJ __ OO 1-1'+ 
126 - < 'O 1 :ri2r10:~:oo_t,;000J,00111 
127 ... 0 l . O;t 009:~:_QQL:ftO~Q:1_-00031 
130 __ • <:OJ : ?J7ltcL;~J§Q0_0 E 00 175 _ 
131 01 ?.1740 O'+ Q600 00002 
132 ·01 ?1740 41 0001 00173 
133 01 ?[740. OOQ600 00001 
13'+ ·o 1. 10620 02 0000 00004 
135 .01 211doli-l'.OObtoo110 
13~ --02_'_20001•·· oo'Jt_6:o:cLioooos 
13~ 20 20001 00 4001 00165 
14n 01 ?1700 oo 0001 00162 
1 ~ 1 o 1 n21 lo oo. ooo 1 oo 163 
142 Ot C\1000 00 ,001 0001'+ 
14:~ 01 21700 .06 0001 00162 
l J+l~ 0 I -.?1700" 42:.oooL 00160 
14~ 01 ?}740 41 0000 00006 
14h 01 ?17~0 04 0600 00007 
1'+7 01 21740 41 0000 00006 
1 Sn o l ·2111+0 oo 0600 00002 

,I 
•RPT3 + 
.I 

WGHTS 
,I 

YDATA 
T4 
-, I 
f3ESJD 
. ,J 

,M 
,J 

•RPT'+ + 
.J 
,J 

_ _ 1'51 o t · Lo620 02 0000 00001+ 
.. -.. ,452, :0}-217-00'::_!+_2_0001·· 00152 

T6 
SIGMA 
to 
WGHTS 
T4 

c -,J 
153 06 ~000~ 41 0000 00000 
15h O? ?0001 00 4600 00007 SIGMA 
1~~ ~n 1n401 nn nnn, no147 •· I 

- 1 

2 

2 



--~-·_: __ .... _· 
------- - ' 
----·· - . ,_____ ---· -
···--- . . -· 
I~--- _ _:_,·-._:-:-:-•. ·:.-. ." •.• :_.--~.,;.· 

1-·-· -------------·····-··· 

I 

•f3PT3 

WORK 

SUMM 
_ i:'noc:: 

. ;_ ... - .. -··-. : - . .. - . . .. --
ts 6, -__ 0 t n 1 OOn"':op:)_tQO l 77760 

- -157 ·20 .Jo40J.QQ;_Q001 OO!lt6 
-· f6o · 01 :nroo~o.oo--4001 777lt3 

16 ·1 0 I ~ 1700 41 0200 00000 
162 01 21700 '+2 0200 00005 

_ 16:1 .·OL.li:OOQO_.QP .'+~ol 77610 
l 6l~ b I 40007 00 -'+40 l 00133 
165 -_- .. · , .. ~_Ql_c2-ch7-09t"':t;:_o·290_:o_opo3 

-- l 6(·i ~"'00,_-A·.Q000 .)1:2~"Jt,400- ,oo 135 _._--
167 01 40001 oo '+'tot 60130 
170 00 50401 52 0000 00010 
17 i' Oi?. ,?O()Q 1.~99c~'i:QQ2 00000 

•FOP4 + 
,I 

•FOR3 t 
XDATA 
RES!D 
MMPY 
END + 
COEFS 

END 

172 '+ 1 2t_6_4X-/oo/'octo4:· 00000 
· l 73 -01 ;~tr_to_o;_,_-:}i:~r~o200 _:ooooo XDATA 
114~ ~;=::·o 1\';;;;-:irio:o.;,-42rto-200 oooor _ ,_ s 1GMA 
l7ri 01 40000 00 4401 77576 MMPY 
176 01 40007 00 440 l 00121 END + 
l 77 OJ "21700 _ 41 0200 :00007 § I GMA _ 
200 00 -~dcron-_42-:)•400 60 t 35 
201· ___ -- __ -_ .• _.OJ_:.'f_O_OOTOQ--S'+Af:O __ t:JoOt 16 _ §:ND 

--202 > ~:o:oz::'56),.:o.c,52E::o:0~00Looo10.· __ -_. 
203 02 20001 00 '+002 00000 
204 ·41 21641 00 0004 00000 
205 _ 0 I ?l 70_0 __ OZ_ 0200 00007 SIGMA 
206 of-~.0000 .00=\44.ol 7756.4 YNv 

-207-- ., .. _,OL-k6-o:ct1\·crot~Ao 1-, 0011 o __ t:No _ 
2Ci.6<- ... :::~ __ Qj{2:2-it~iOG>il}j;"j;I;tb2~6'oiooeo.1.c: :_._-. BIGMA 
211 00 40000 42 'l-400 00135 ,. 
212 Qt 40007 00 4401 00105 END 
2 t 3 _____ .......... 00._!50~0_L ___ 52_Q_OOO. :OO_O_l_O 
214- -02 ~'-2bOO-i1?Qt).?ld62 00000 

______ --~:f ~ -_.'.;~~:t~{Mif~t~bit~:?a_g~-gsirn:ggg~--· 
217 Ot 21700 42 0200 00003 
22n 01 40000 oo 4401 77553 

_ 22 'f _ oi_ ,4Q9QJ __ ))g}+1.QJ_.,.Q0076 
22°~ - - 01(t;T7bn:.='+_'tt,~0200:00003 

-223 ,oo c:4000-1=_:J+-2}Ylf'focr,-oo t 35 _ 

SIGMA 
COEFS 
MMPY 
END 
COEFS 

_ -2 2 4 ·-- : _\ ~: ot;iirc:Htb"':"t'f<foI·J.~~0£=-000 r~ -, , ~No 
22~ 00 ~0401 52 0000 00010 
22~ 02 20001 00 4002 00000 
227 ____ 4 L.? L6_'t L 00 OOOlf: 00000 
230 -- _ ar·21ioh'oi:02·oa 00000 
231 - a 1 :.li:0000 oo _lt,_4'0J.11s43 
232 __ -. o 1 .t_4'0_0_01~~~00}:f]i.J-0J>o.0·06s 
233 01 21700 42 0200 00003 
234 or 40000 '+1 4~ot 77537 
235 01 4000700 4401 00062_ 
236 <:ft 2 t 700 -4 i 0200 00004 
237 00 _'±QOOO-- lt2 _44QC 00135 
24!') ____ ::,.:OL_4Q0-0.7~:-00\_4_L;.QJ_-:--.00057. 
241 00 ~0401 52 0000 00010 
24~ 02 20001 00 4002 00000 
243 '+ 1 ? 164..1. 00. 0004 _ 00000 
244 0 I 2 1700 4 f 0200 00001 
245 __ 0 I 21700 42.- 0200 ,o0004 
246 o 1 ·'+bOoo oo lt4o1 77523 
247 01 ~0007 00 4401 00050 
250 01 ?.170~ 41 0200 00005 
25! 00 40000 42 ~400 00135 
25~ 01 40007 00 4401 00045 
253 00 50401 52 0000 00010 

.2s4 · ---- ·02 ?oOO'L002:'+_002,~ooooo 
25~ ·41 2t641 00 0004 00000 
256 oc 20001 00 4600 00006 

('\('\ .I.I.hi'\ 1 

·xDATA 
TRAN 

.END 
COEFS 
MMPY 
EN - D 
YCALC 

END 

YDATA 
YCALC 
MSUB 
END 
RES ID 

SQ SUM 
-: T 

+ 

+ 

+ 

-- + 

+ 

+ 

+_ 

. I 

·1 I 
.. 

' 
I 

1 



-------------.......... ...---....,,,.,,,....,.......,..--,._...,.._: .~_ ..... ~ ..... _--.-,.~~_·::,-:"'7~----... - -· • -

1111 __ --:-
------··"---·· ····----· ---------. ·-····-···----·-· ---

-260 -O 1 P 1700 00. 000 I •00041 ,N 
·. --,_26( ... ··· OJ02LLQ-i90c,OOOJ~~99Q'+l~ ____ -,I .... 

: .. c:, •. ~~,~-262- .==.:;:·crF:titOO}jifOOi---'+GOL{b00-1.2 .. :: ·· --;+RPT5 · + ·. 
263 01 ? 1701') 06 000 l 00042 ~ I 
264 01 ?1740 41 0000 00006 T6 

__ ... 265 .. c:O 1 2J7'+.0~~o.o ••• Q6_o_o __ 0.0005 _ RE.SID 
266 -·... ,o 1 • -10600._J,4,oooo 00001 -

_ .?67 -- _.~OJ. ~_174o·'+~tL09:Ci<t~_-90006 - ___ ;::T6 ... _ ... : .. 
. -.. ·· .. 270 cc,c/.t'O•F:c:::>{:7''·{0:::IOOtt06G0.(~00002" 'i:/::WGHTS<>· 

27 i O 1 I Olt-00 00 0000 00004 T4 
272 01 t0401 00 0600 00006 SGlSUM 

·~PT5 _ .. 273 .20,JO.frQ,J Q.Qcc-_00.0J opo32 _____ •. -~~I. 
274> •,Of~I@fOUQ~{O~Cf(4'p·o;I;:77t62 · ..... •FORS + 

.·.-.... ,_~·Ji~-:i:•-frgJtr;~~Ii&.il~~i:§igi{f~g .. gg,~.z-\{,_~.·:~--~ 
277 01 53100 00 1000 00001 
300 01 10600 00 0001 00026 •TW47 

- -301 -'O-l.-.J_67.0,0. 00,-0J,OO-~o0006 ~GSUM 

-·:•. ~g~- --g}J~~-~-&~1-~:[i!:ti=g;g.g_gK~-~c•'•. SIGMA··-
', -· - 3Q4t::-.:: •,cc:~QG~lj:_(5bu'-t.5~24~f:Z.fit,'4~6J~=c7,7,4c6'4···L< __ MCOPY .. 

305 01 40007 00 ,401 00012 ~ND + 
306 01 ~0400 66 0100 '77776 
3Q 7 - -.=Q~\-~~QQ£)£LJ1Q=J,~~OJ'""]7J§Q ... _ .- SMMPY . 

· · ~l~ c~~--%€:~1~~~[g~l~~tlK~~[g:~~~ggg;~·~ .. c~;~-~~MA .+. 
.... 31.2--'~-:c:l:Oo:~~to-.-O:Cl01":~2~£'+'.'0:0tTd0l35:,~.··:C:. 

313 01 40007 00 -401 00004 ~ND + 
31.4 00 ~0401 52 0000 00010 
315 ____ 02_~E_O_QO_L_O_Q __ lf_Q_0_2_,_0_0_000 .. 

END .. · -~l~- -c• 0 i't~1---~~}l~-.-i~ig--1~~it~l:g~;{:~~:---- ---··· 
. _ _______ 326 : :c•>}•o'F~f~cotfo~~1Ic:fo~~tl'.Ot5\boooo 

321 07 n1000 oo ,200 00000 
REF~RENCE WORD§,,, 

INTERNAL 

----------··--·· -------··-··--- - ---- --·. ··- ---·- .. ···-------·-------------·-- -------·--- --
SMMPY 77776 ···- .. ·•·· 6?545~57]d'tOOOOb0bi - -

. MCOPY 7777L' . --:54~2565:Z--7Q~('l(JQ1';f00-Qi':":'~/c-- ,,,;,:_ 
MS us ·· 11112---:---:r:,•s)'.6'26#J+·t2sE-c.o:o"o:oo_oo::_~ : . · ·- · 
I~V 77773 505~65252540000000 
MMPY 77774 545457702540000000 
TRAN 77775 . 636_1:'+Q??2 __ 5~_Q000000 
VSPAC 77776 .... 656-P-57itn424--.QOOQ_OOO 
LENGT 77777 63'4:455'+(,63400Q0099 

STORAGE,, 
-,N 

,M 
,H 
,J 

- 'I 
•TWJ.t.7 

322 0 
323 0 
324 0 
325 0 
326 -o 
327 . f;2nooo,oooooooooo . 

PARAMETERS AT PF+ 
XDATA O 
YDATA 1 
W~HTS 2 

-cOEFS 3 
VCALC '+ 
Ri;:SID · 5 
SQSUM 6 
SIGMA 7 

.. I 

I -



/I_W-~---------· _----
----------------·-- -··· . 

e 

PFIT 
156 
157 
160 

SYMBOL TABLE:,_--
SQSUM -_ 102 :6 --_- - 0 
•8GIN O -1- 3 
. -1~ 200 3i='2 3 

1 l=d 
1 t:ia 
1°3 -- -
16'+ 
iAS. 
106 
167 
110 
17 l 
172 

_ 173 
1 7 '+ 
175 
176 
177 
200 
:20 l 
'21"l2 
2n3 

END OF 

146 
l '+ 7 
l !5Q 
1 bl 
ps2 
153 
15'1-
}!35 

,M 200 323 3 
, iH _ _ 200 324 ••.•••• 3 _ _ _ __ 
, ,J 200 325 3 -... _- ,I -200 -~~.6--~:~;_cc3 

-- wATE 1 oo -- 101-~ x,,3--:: 
BNA Q 166 2 
LOOP O ~l 3 
·FOR!_ O 55 _ 3 

-·RPT l O l 05 ::c;, •. 3-•- -
+FOR2 -___ • O.,_ __ 6J", ~-fc~ ..'. _, :,- _ __ _ _ 

- ~KP_T2 o 1-n3 -/\.:3~,_-f~~c;,,::c-=--~--~:L.:: -
+FOR3 o 12'+ 3 
+RPT3 O 157 3 
•FOR4 Q 137 3 
·RPT4 o 15$ 3 _ _ _ 
·w6RK _ O_-- _lf.l=:~:c::~~-:_i~=";,._,"'"'cc,'-'-':,._ 

_ SUMHC --_ - --_ o-> -'25({'-'~-:~._"'c::-3, ,_~c.~,,,::•cc:c~~c::.::=-:<:;: ~- ------------
•F OR5 o 257 3 
+RPTS O 273 3 

SUBROUTI~ES -REFERFNCED 
137 

GENIE,,~· 
GENIE,,,_ 
GEl\!IE, I. 
GENIE,-,,· 
GEN lE •• I. 

GENIE,_.•. 
GEN IE I I , 

GENIE,,. 

SMMPY __ _ 
- MCOPY 

MSUB-
-- INV _ 

MMpy 

TRAN 
VSPAC 

LENGT 

DEF HH T.I.ON SET, 

XDATA 140 
SIGMA l'+o 
YDATA 120 
COEFS 120 
YCALC- ' 120 
RES ID - 120 
WGHTS 120 
PFIT 10 

135 

26- - -

136 

- -

-E:><T~Bi'JAk",SYM_BOLS, 

0 0 
0 0 
0 0 
0 0 
-0 0 
o< 0 
0 0 
0 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0-
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
a 
0 
0 
0 

_- 0 
0 
0 
0 
0 
0 
Q_ 

0 
0 

0 
0 
0 
0 
0 
o---
0 
0 



1JORK 

DEFil'lE 
MATRlX XDATA> SlSMA 1 
VECTOR YQATA, OO~FS• YCALC, RESiri 4 
GF T.T !X,ATA; YDA'T <\.P COEF.'.\o Y(ALC. RES IO, SOSUM, S IiG.'.1A), '.:SEQ 

IiNTEGER . ,'I, .· .M 
~N: L~NGTH(YDATA) 

, ,M .: :R':\'i U<DA TA l 
COEFS - XDATA ~ YDAT~ 
SIGMA - XOATA x TRAN(XDATAl 
SlGMA ~ INV(SIGMA) 
COEFS - SIGMA x COFFS 
YCALC - TRAN(XDATAl ~ CO~FS 
RESID - YOATA YCALC 
SQSUM ~ ·RESID x ~ESIJ 
SIGMA -- SIGMA x !SC1SUM I I ri1'1- 1M)) 

DEF I \!E 

6 
7 

10 
1 I 
lP 
13 
11+ 
1 i:; 
16 
17 
20 
.21 
22 
23 

.21.i-



····--···· 
·-· -- --

·--·· ·-···---··-···· 

~<L __ .c:•c,,''-... ·. 

GFIT 

•BCHN ·· 
WATE 
•FORt 
•FQR2 
•RPT2 
•RPTl 
WORK 
•FOR3 
•RPT3 

. · END 

GF IT , -

START PROGRAM, - ... 1/}J/66 15, ():) 
. . ···--···- --·-- . --. ·. ·:_ 

PROGRAM ,:SEQUENCt,~/" 
PROGRAM SEQUENCF, 
PRbGRAM SEQUENCE, 
PROGRA~I SEQUENCE,' -.- .. _·· ... ·- .. ---~··c··cc-'c;}'\ C). ·· {A I' n ( · } '?. mm~ i;~~!m:;.~~ i~~i,~f··· . vv '"ta 1111 

· 
PRbGRAM SEQUENCE, 
PROGRAM SEQUENCE, 
~RqGRA~ SEQUENCE~ • 

•BGIN ... 1 lo 0JQOQ~"P?._~tti1:coo oo L36 
'2. o 1 -~0061.)ooii+roo~.111s5 

.... 3 : ~tt:,._,:2l64L~b6I'.oefo.L 00221 
: 4 -· - oY ?j_t0.az::c,i~Io 200?0 obd 1. -. 
5 01 40000 00 4401 77771 
6 Ot 40007 00 4401 00216 
7 ... - -· --.0 I ~290:0)-:90-c",_q,Ot .. '.00217. 

1 n .. 0 t .:2J70·J~OT 0200'<'.10000 
•.:ct·· ,._ o,1))~0.od"o/._Q£)};144_0:t1116s 
-1:2 .·· · ~ OJ\_Jfb0-07...:::'.0:Q_lA~Ol"~b02l2 ·· .. 
1 3 0 1 ?000 t 00 £t.OO 1 ,0021 4 
lk 01 ~1702 26 0200 oooos 
Ys oo __ :20102 __ 26~ _!+001 -00211 
16 o 1-;-"ii:Qop6}ioo_/'+'t0_1 <17157 

WATE 

- 17 ·. ·-- -io L)toeotrio.o~f'+lfbl:'=:c-002os 
__ · 2 (L,_:_~_;_ccf. fI~21Ftori:~~01l:.'f02(tOlfoJjb db 

2f 01 40000 00 £t.40t 77753 
22 01 40007 00 4401 00202 
23 ·O 1 ?JJO_O ___ '+J __ Q2QQ_ 00007 

· 2'+ _00 4000n°"~ 42 -•. 4400. oo 135 
25 ....... _o 1-.'fOO_O?=~:C:)_O,~_'+O] - ·oo 177 
2 6 _...: __ _,a:o._}:i-:-tf4:o:mi1s2:zc:ro~o.o:_00:cu: o ___ . _ . 
27 02 20001 00 4002 00000 
30 41 ?l6£t.l 00 0004 00000 

•FOR! 31 20 ?0001 00 4001 00177 
32 01 21100 00 0001 00174 
33 - 01 -02 UJJ,, O_O_. OOOJ 001 75 
34 01 rl-l,000:00 4dbl .:0003.L 
3~ 01 ~[740 41 0001 00173 
36 01 ?1740 04 0600 00002 
37 0 I .21740 41 000 l 00171 
40 ·· 01 ?1740 oo 0600 oooot 
41 Ol<tb620 02 000000004 
'•2 o t 21700?'-l+( oodf Oot66 
43 O?. 20001 00 4600 ,oooos 
44 2n ?0001 oo 4001 00165 
45 01 ?1700 00 0001 00162 
4~ 01 0211n oo 0001 00163 
't7 0 l nLOOO 00 4001 000 l 4 
'50 . 0 J _ ?1700 06~- 000 L~OO 160 
51 01 ?f701') 42 0001 00160 
5~ 01 21·740 41 0000 00006 
~~ n, g174n n4 n~nn nnnn7 

END + 
YDATA 
LEN GT 
E:ND + 
iN 

XDATA 
LENGT 
.END + 

,M 
RES ID 
-,N 

VSPAC 
£ND + 
XDATA 
TRAN 
END + 
SIGMA 

END + 

I I 
,N 
'I 

.•RPT 1 + 
,I 

WGHTS 
,I 

YDATA 
T4 

, ~ I 
RES ID 
,J 
,M 
,J 

•RPT2 + 
,I 
,J 

T6 
ST~MA 



---,----------------....,...,,,....-.-...,..,...--=-~-~--.-.,..., -.... , _.. ---

~----- -~-- ·--. .. -····-··-- ... 
_:___ .--·_:.·.~:.-.-~ -

54 . 0 I 21740 .':1-J 0000 (')0006 
· ··- 55 _OJ 2f7HO...c-=oo. 0600::,00002 

. -. - -- •-···· 56•:~ ~---·:b t--Jo62rt:02~-ooo-o-·,oooo-4 
57 01 ? 1700 42 0001 ,oo 152 

T6 
WGHTS 
T4 
,J 

60 ·06 '30000 41 0000 00000 
··-·· .. .. . ... ,-6.L 02_:20001._00 460_0~ooo_07 SIGMA ______ _ 
;..RPT2 _ · _ . 62 -- '20:iffo~-bi-_:_-Qcf 0001:: OOJ'+7 . . ,J _ .. 

~~PT· t ·~ -~ -.-·.·~!+~-.----_.-~64-~tJ~-i~g-$~~g~~l:~~,2~i"i-~6tt~ -:~;_.,-l{tiqR 2:~+ . l 
65 0 l O 100'1 00 '+001 777'+3 •FOR 1 + 

WORK 66 01 ~f760 41 0200 ·60000 XDATA 
67 OL-_2-J.Z.0_0_-='+2=:c.0200-0.00.0_!:i .- _ -.. RES ID 

.•· 0 ~~f_-[-_!lf{{i}~l~ll*iigb~t·· f~f ;s+ 
'73 ·00 40000 42 '+400 oo t 35 ·-
74 ·01 4-0007 00 lt-401 00130 END + 

... 75 ... 00_=.~0ftQL,5~:.00QQ ___ oOOtO 
.· ~,..~_,- -- -__ 02 _?QQQJ oq==-~Po_?-:,00000 
- ··11 :_.·~:._-_., L:.:~J,_6JtJI;oott>o_04 00000 

..... ------- • 0 l-cH:f:'.~~:~;;,'-(ft~0-~~ii7-0'01"4:.l~~'b"2:0t>~i.'t)06ob 
101 01 ~1700 42 0200 00007 
102 01 40000 00 '+401 77671. 

..•. :J-2t-~--~i:·jgJ~i1~~;1-gtt~ia~a-i7g-i~§gh~~:· 

XDATA-· 
SIGMA 
l"iMPY 
END 

- SIGMA 

l- -. 

... l. 

. _ _ _ · 1gg-~_=·*~-z8:r~i8£-g~lig-5f~~~tt~~~~~{g8J:r~---; .. END- + _- L 
107 00 ~0401 52 0000 00010 
110 02 ?6001 00 '+002 00000 

, ___ 1 u --c--'+J __ 2J_6_'+_L_o_o_ooo~--~ooaoo 
·- l=J?.:{:tI::dJ~~{2]~1-0'.o~1Ef1~_02ttof:iooo07 ·_·· • SlGMA 

.......... _}{ft_J;:tmg1i.;It~&g~~t~~i!11~g-ti!B_it~6- J~6 · -.. + 
115 01 ?.1700 lt-1 0200 00007 SIGMA 
116 00 40000 42 4400 00135 
1 17 . .·. _Ol 4_0_0_Q1__ __ QQ __ ~~-OJ __ gqJOS 

-· ... 120- ·_<Eo:tf ·5~0:if~o\Uts2~0000'·0001 ·o· __ .. 
12T .. i .-"02--=:zooo-ti.:{QJ)l'.I:4:P_o2::;:e)OOOO · .. 
122- - -j+1::~2;(64=I~?oo~:Ot:,ff4.<:ooooo .. · 
123 01 ?1700 41 0200 00007 
124 01 P1700 42 0200 00003 
125 01 __ 4_0_00.0 ___ Q_Q __ !+_~O L]7-6'+6 

- 126. - >cor'~,·4=000::t.i:ooffJ+~dj==.:,00076 .-· 
1·27 . •. ·.bf 2J70_0. '+l_{Q2QO)c,0003 · 
13r, , __ .. oo.~~:~bo:6_d}JHfitlf4I:i6/oot as. 
13i 01 40007 00 '+401 00073 
1~2 00 50401 52 0000 00010 
l 3~ O? 2000I__J)Q _4002 00000 
t 34 . lj..t 2164 r -00-,0004 00000 
t 3s o 1 ~.r1ito~::01. 0200 00000 
l 36 Oi 4.0000 00~~4_4-01_·-z_7l,36. 
137 01 4Q007 00 4401 00065 
14~ 0 l :? 1700 42 0200 ·00003 
141 00.~0000 lt-1, 4401 77632 
142 . Ol 40007~- 00_ '+-40 l 00062 
143 01 ? t7bb. 41 .. :Q200 :Q0004 
l 44 00. ~0001'.). 42 _'+400 ·oO 135 
145 01 40007 00 '+'+-01 00057 
146 00 50401 52 0000 00010 
147 02. ~0001 00 lt-002 00000 
150 '+t.21641 00 0004 00000 
15 i O I i? 1700 '+l 0200 0000 l 
rs?.-- or;2rc100 __ =:.1+2~0200 00004 
153 Qt 40000 00 4401 77616 
154 01 40007 00 lt-401 00050 
,~~ n, ~17nn 41 n?nn nonn~ 

END 

SIGMA 
COEFS 
MMpy 
END 
COEFS 

END 

XDATA 
TRAN 
END 
COEFS 
MMPY 
END 
YCALC 

YDATA 
YCAL.C 
MSUB 
END 
l~F'STf) 

+ 

+ 

+ 

+ 

t 



===-· ---· 

•FOR3 

+RPT3 

END. 

R~F~RENCE WORDS,,, 

SMMPY 
MCOPY 
MSUa 
INV 
MMPY 
TRAN 
VSPAC 

~,. ~ ' 

t 56 · ------·co -_ 40006-~42·":4400 oof"3s 
157 ·01.Lt:oQoz-oo._4401 00045 

·· .· 160 • : ._:;o0-~5o40J/s2.c_.oooo ,ooo 10 _ 
16f 02 20001 00 4002 00000 
16~ 41 2t641 00 0004 00000 

_ l 63 ______ -~oo 2000 Loo '+600 00006 
l 64 . 26 -80CO}- 00 ~0(51 OOO'+l!-
16;i c'O:L=2=1700 oo_:_QOOJ 00041 

.1-66 .i .. ; crtiL62~Ffbl;o_of'OOo.h<OOOl.f2 

~QSLJM 
, • I 

,N 
... • I 

+ 

167 01 r.1000 00 '+001 06012 
170 01 ? 1700 06 000 t '00040 

•RPT3 + 
'I 

1 7 t 91 ~JJ.Z~JL'+J 0000 ,90006 T6 
l 72 . 01iZ11A-tt·Qo/.-Q600.,b0005 RES ID 

. _ 173 - · .. · .,OL~jl:_()_6Q~~--~04.-=,oboo OOOOJ 
· 174~, _ OL 08,.Lz~·l')J~l+·Tl~OOOO,.'..O_OQ_06 .... T6 · 

175 Ol ~1740 00 0600 ,00002 WGHTS 
176 01 !0620 00 0000 •OOOOl!- T4 
177 .. . .0 l 1.040 I O_O 0_600. 00006 ~QSUM 
200. .2rl' 1Q~Clt:;00°':000k00030 · ,I 
20!. _-_ ,Of_"QJOQ.Q__,,.QQ_~~/tQ_QJ0,77762 •FOR3 + 

. 202::"~ ~:.Oi0cZ2ttiijj}:fbb.5-UO--C)k,JOOb24 -__ -_-- .. ~N 
2Q:3 0 t 10100 00 0001 0002l!- ,M 
204 0 1 '531 00 00 t 000 0000 1 
205 .. J)_L __ LO~_OQ _Q_Q ___ OQ_OJ ~00025 
206-- _ -01,it610Cft'.cooto660 ·bbob6 
201 ... ·~~-o-1'..?o:oO~t-.0:26cc,4Too~,ooooo __ 

- .. 21-o._:_",t-ro:T~z~~Efo-:§fli+2-io2c)o\.00001 
211 00 40000 41 Lt-40 l 77557 
2-i 2 0 I 40007 00 4'+0 l 00012 
213 ____ _ :OL i:;o~_O_O ___ ~Q__ 0100. 77776 
214 _·_ _:ofi;_-;4oo(f0·'00\ii-,o(.77553 

_ -~ }~<--" -_ Ii8J:--:ti?~i§iiZWti6~ 8&frgggg; ... _ 
217 00 40000 l!-2 4400 00135 
226 01 40007 00 4401 0000'+ 

____ 22 f ____ .oo.i:s_o!f_OJ ____ s2 __ 000_0 ___ 0001 o 
. 22r.i · - ,of·t{o·QpJfQ'b:(4'002 Qoooo 

_223 •. :.4t.}?J6:4~1tEO_Q~00b4\,(jOOOO 
221+· ..•.• : .. : .ot?~0liLO~cto~~o:o}cl[1+·0~0F60137 •-·• 
225 01 40006 00 4000 00000 
226 07 01000 00 4200 00000 

-· . -- -···---- - - -

77770 . -62545lf5?7Q'+.QOOQOOO 
1111 T •. ;S4.42S:6S;tto~~eoooooo 
77772 546~64'+\2540000000 
77773 505~65252540000000 
77774 _5'±5!±5Z7025'+-000oooo _ 
7777~ · ······ 636l.405,s2s·l{6066660 -
77776 656~57404240000000 

.. -·-· -······-·· 

•TW47 _ 
SGS UM 

_SIGMA 
MCOPY 
END 

§MMPY 
END 

· SIGMA 

END 

+ 

+ 

2 



WA;TE 

WORK 

END 

LEAVE 

D.EF I NE :2 

MA-r:rn~ XDATA, 'SIGMA :3 
VECTOR YDATA, ·ooEFS, YCALC, 'R~S ID, WGf-iTS 4 
GF lT CXDATA, YDA:T A.1 w ,Hrs, oqE!::~., 'YCALc, RES ID, ,~Q~\:)M, s I GMA 1.•:= 
I!NTEC.,ER 

·~N :; .LENGTH(.YD~TA) 
, W1 :: :ROW CXDATA l 
EXECUTE 
:s lGMA = 'TRA.N ( XQATA l 
F10R d :: I, l, , ,N 
RES ID : '1,>JGHTS x YDATA 

,d 1tl ,,I 
FiOR JJ : l, l, t ,M 

SI GM!, . I .J : S I,GMA x WGHTS 
· i, ,, e · , I ,. ,J - - , , I 

REPEAT 
REPEA:1' 
OOEFS: XDATA x RESID 
'SlGMA: XDATA x SIGM\ 
SIGMA - INV(SIGMA) 
OOEFS - SIGMA x COEFS 
Y.C.i\,i...C : 'TRAN I XDA TA) x 
RESID: YDA:TA -~ YCALC 
SGSUM = O,·O 

. , I :: 1, 1 ., , ,N 

CO~FS 

FlOR 

SQ SUM : SQSUM + WGHTS x RES1D 2 
, , I · · · ·, ~ I 

REPEA:T 
SIGMA -::: S I:GMA x ( SQ9 1J.M I (, JN~ ,MI l 

DEFINE 

!, 

'7 

1·0 
1 l 
1"2 
l:3 
14 

n:; 
16 

1'7 
:20 
:2 t 
:22 
'.23 
:24 
:25 
:26 
:27 
;30 

;31 

:3? 
:33 
;34 
;35 

:36 
;37 



·------·. ·- - -···· - ··- .. - ·-
:.·:· .. :--::: - ···-

~-~~- ... -~{--__;_;_~~~-~·~: ... - -..... . 

GFIT l / l l / 66 15, I I 

·:·•BGIN PROGRAM .SEQUENCEtL-~=-···· ..• 
WATE PRbGRAM SEQUENCE, 
·•FOR 1 PROGRAM SEGUENCt ,'. 
•FORa _ PRbGRAi"i SEQlJENCE,'..,-.. , 0 , .• , ___ _ 

•RPT2 PR0GRA1"1 SEQUENCF:{,/ ~ --. -· , - . l lr 
•RP"!'l . PROGRAl"'I SEQUENCE,. ,~c,.-_.:. _:_ : _____ ·-·_ _ : .:c._ •• ~vfl l o· h 1 7 \ _ 
WORK .. •. PROGRAM SEQl]ENCE,'::}:fr{,.;:_._,;:;;_.;~L'.' '•='.cc-.•• , -= f.. . ... 

•FOR3 PROGRAM SEQUENCE,- IJ 
•RPT3 PRbGRAM SEQUENCE• 
END PROGRA~ SEQUENCf, 

GF IT , -

WATE 

1 .l () __ pJ 000 O~,,'+lt.0,0 .• 00 t 36 
2 _ 01 •ifOO:ot=:-,oo- 1+1-00 111ss 
-3 ·cc·__ 'j+-'Z:i~~jJ~~;t'ccf)CJ}:;()OQi_-iJ)Qg,?l, . 
::4c:: -=- 01~::.~4=7,ua=:07=0200, .. 00001- -
5 01 40000 00 '+401 77771 
6 01 40007 00 '+401 00216 

___ 7 .... -.O.L,5tOQO_t .. Q,O.J+_OQJ __ OQ217. 
·1·~ :- o-1 ...• ?Jtoo·Joc1):020<\o.ooo~-

-· ._ J !, ... - ,Qt :•#OOOO•i00;){£fQt-:7-77 6::> 
· .• _ 1?- • ~---- :oirc"lfo.002I:oo\~4-o'.1 ~.a-02f 2 -

13 01 20001 00 '+001 00214 
14 01 ~1702 26 0200 00005 

.. _15 .. 00 ___ ~.010'2 __ 2_€! ___ '+0_0L_0021 t _ 

__ L~ --rg:~iS&gg$,~i~ttct~-fr~"6&~~~ •-- _ 
. __ -2n. ~---~ 01:-:r2xio:ot~oz-t~o2on-=Ooooo · 

21 01 40000 00 '+401 77753 
22 01 40007 00 4401 00202 
23 0 L_?J'Z.00 _'+_l _ 0_200 __ 000_07 _ .. 
24 · ... •Qb_A:cfo6<Y042\4400-o0l35 
25 . 0L:~~QO_O-Z:jQ.0/~~9}~oOt77._. 
26 __ _ :.:•00"=-5b-'+.OJ~}s2~,;-:ooo·o~~ooo 10 
27 O? 20001 00 4002 00000 

END 
. YDATA 

~ENGT 
END 
,N 
XDATA 
L:ENGT_ 
END 
,M 

RES ID 
,N 

VSPAC 
.END 
XDATA 
TRAN 
END 
SIGMA 

END 

30 41 ?1641 00 0004 00000 
3} 20.J'OOOL 00_'+00.l 00177 ,I 
32 o 1 ~-21766'-oo ooo 1 oo t 74 · . ,N 

... 

+ 

+ 

+ 

+ 

+ 

33 ~o L 02 l lO, 00: 0001 00175 · ,I 
34 ·OJ~r:::1.000-~-=00 '+001- -OOC'l3 I - •RPTl + 
3 i:.; 0 I 2 17 4 ,, 4 1 0 0 0 1 0 0 l 7 3 ·, I 
3~ 01 ?t74i 04 0600 00002 WGHTS 
37 . Ot .21]'+0,..,lto.L .• O.OOJ ... 00171 !I 
4Q 01 t'l'l'+O ·ob 0600 00001 YDATA 
41 01- 10620 .. 02 0000 00004 T4 
4? 01 21100•41 0001 ·00166 ,I 
43 02 ?oOOt 00 4600 00005 RESID 

... FOR2 44 2n 20001 oo '+001 00165 ,J 
lt5 01 ? 1700 00 0001 00 J 62 ,M 
46 01 n211n oo 0001 -00163 ,J 
47 01 nl000-00 4001 00014 •RPT2 + 
so - 01-21100~,06.;..0001,00160 ,I 
sT o 1 ~ 1100 42 ooo 1 oo t 60 ,J 

1-

2. 

5? 01 21740 41 0000 00006 T6 
c: ~ " , ~ , 7 "'"" n 4 _ n~,_J__(l"I_J__fr'l__cnLlJQLila...llt:__._.17,____.,;;i.8..L.JI G1.2.1M.:.uA:!.....-----



2,:~- -· -
·-------· ·- ·--- -·-. ---- ------· . ,·--· -·····---·--·- .. 

,__,-go .. vw_ ...... ..., .......... 

54 ,oi 2r74r,_41 0000 00006 
- 55 Of---_r' 17~0- 00-=0600 -00002 

56 ____ -ol~~I(Y620\t62:ocfcj0;j:,0004 
57 01 ?1700 42 0001 00152 

T6 
WGHTS 

- -l4 -
,J 

60 06 30000 41 0000 00000 
- - 6 L O~,c?J)JlQJ.09, '+6Q0,,,00007 ____ SIGMA 

•RPr2 6;? 2?(=fo40J<oo ooo r oofi+1 ,J --

·~P·Tl- - ,, t~i~ <{)g~i~1zg~iI~§gJ;;~gJ~-f~:61t~-;,~:cc:c~-~r0R2 + .. I 

65 01 01000 00 4001 77743 •FORl + 
WORK 66 01 ?1700 41 0200 00000 XDA'tA 

6 7_ , -,-0 Lcc 2J70,_Q_,/+2--=Q20Q,cc000,0:i=_ --_-- RESID. 

.. . . ,~;lt ibi~~iil~iiiiiiMI-J~~k +··.· ....•.•...... 
73 00 40000 42 4400 00135 -
74 01 40007 00 4401 00130 END + 

- - 75 00 ,50':tQJ __ 5_~==0QQQ,_:OOO l O _-
·76 -b? 2QOOL.-"c00::c:.'+OO~f ootioo .. 

_ _ _ . _--•??_/_ /'+J·~-?J_6-~I!~PP.tt0:0_0~~!0~0000' _ 
-- -· - - -· - 100---· ·--·-00-l,;:,-l7ur¥=4-l=-0200cc00000---- -XDATA 

10( 01 ?1700 42 0200 00007 SIGMA 
. 102 01 4000b 00 4401 ·77671 MMpy 
-JQ3 - . 0 J _,._oQQ,Z ___ QOCC_,_lt~.OJ.._=OQJ2 l . END _ + 

--__ -104, _ Ot-,:.~,~l7bQ~4_1{ftf2:CHf-b0007 --- .... SlGMA 
l os- ,~~'c::co0_~~,u.-0001'~42~4~E0_0~6b!t03S<,cc: __ _ 
1 o~L -~-___:c.f1flfi.10:o~,_:~~:0Jr0~).T0.ffJ3o~oJ1-·6 - - END -· + 
107 00 ~0401 52 0000 00010 
110 02 20001 00 4002 00000 
Jll - __ :41 -2cl 6,4J,,=.OQ==-0.00!+,,0QOOO 

-- - 1 i2 '_ 01:~~1nzo~o~~{O~lr,02-00~;_00007_.' SIGMA 
l f? - O-tj)+:ooop~~QQj:[4njr;;7K57 -I NV 

-~ Ll4 _ :'~---'~01::c.'fb-0:o.1zio_oit'+~l+:OJ{:bO n O _ -- END _ + 
115 01 ~170n 41 0200 00007 SIGMA 
li6 00 40000 42 4400 00135 
1 t 7 , " "OJ_~Q=09_z",QJL.'t.;:.,QJ ,-OC?J05 

- 12ci ---_ ,,-,oo,'56'"ftn,/;s-2rlfoootoo0.1·0 
121 ·-- ,02:'~ooo+-==:ooit~oJ)2:,;:ooooo- ----_ 

_ _ ·1.22 . -:.::.:;~_ff2-164i:Io'o:~raoo~4:VEooo-oo 
123 01 ~1700 41 0200 00007 
124 01 Pl700 42 0200 00003 
12i:; 0 l . 40000 00 __ '+~0 L77646 
126 - o(-4_ernoi;6o---,-:4~0T,00016 
1.21__ - o 1 .. J~,t7Q:'t:'l:Lto2l"m:~:00003 · 
l 3r1 ·- __ QQ_clf000.0'__::_42;c.:~~4QO,::··OO t 35 _ 
13 ! 01 4Q007 00 440 t ·00073 
l 3?. ·00 l=:Q40 l 52 0000 0001 O 
133 02 ?0001 00 4002 00000 
134 41 216lrt,oo:0001+:ooooo 
l 35 0 I 2 f 700 07 0200 .00000 
136 o t -40000 0~0.::.:4~bT77636 
137 01 40007 00 4401 00065 
140 01 P1700 42 0200 00003 
l 4 t 00 40000 _4L,440J 77632 
142 o 1 1+0001, oo· '+40 r 00062 
l lt3 0 I 21700 41 0200 00004 -
144· 00 40000 42 lt-400 00135 
145 01 40007 00 4401 00057 
146 00 50401 52 0000 00010 
147 OP 20001 00 4002 00000 
150 ·4f.1 ~ l p4f. l _ 00 0004 00000 
rst 01 21100 4f.t 0200 00001 

- 15? . 01 ?1700 -'+2 0200- 00004 -
153 01 40000 00 't40t 77616 
15'+ 01 40007 00 4-401 00050 
,~~ n, ~,7nn ~I n?nn nnnn~ 

END 

SIGMA 
COEFS 
MMPY 
END 
COEFS 

END 

XDATA 
TRAN 

+ 

+ 

+ END 
·coEFS 
MMPY 
END - + 
YCALC 

END 

YDATA 
VCALC 
MSUB 
i:::ND 
RF'~Tn 

+ 

I 

- 1 



=- =-c=--·-·,, ,. :_·.~__::--:_:_ . - - ' ...... -- . . .. ---···-· - - . .. . . -

~~i-::.. __ _ .. ~::. =-~~_:~-.L~. _: __ _ _ __ _ 
-----------···-·---···-.,···· . - ., . -

l 56 · · 00 40000>·:1t2:;=4_4_0C, 00 I 35 
l 57 .o't--40007,.00 .'+'+.O l 000'+5 END 

. l 60 - 0:0~5.040L-52 _QOOO 000 l O 
l 6 t 02 ·20001 00 '+002 00000 
16?. ·lt l ~ t 6'+ I 00 000'+ 00000 
163 . oo _zooo 1_00_)1,600 00006 . SQSUM 

END 

16'+ :20 /~000 I OQ '+001 OOOlt'+ -
165 OL~;~Ji70Jt.00,0.00.J OOQ'+l. 
l 66 -· ·· otc:::n2T:1ri,-oo :0001-.. 000~2 _:: 
167 01 01000 00 '+001 00012 
170 01 ·21100 06 0001 00040 
17 I OJ . 2J 7At-O, '+ I 0009 00006 .. 
1-72 ·01· 217'+0-:..:c50·-06·00-,oooos 

... 173 . _ _:_OJ=J:.06_0(f~o1+;=-'_00_00.:0000J .. _ -
... ·. 174 - , ,,Q-J._:2{-:740~0:'+1::-~·ooo-o_ 00006 -··· .. 

1j5 01 ?17'+0 00 0600 00002 
176 · 01 10620 00 0000 00004 
177 Ot 1040! 00 060Q 00006 
200 .20 1,0'+01 ,ocic coot '00030 
26 t ... =· 014'11 ooo .. ,OO/-cc~OO-t'-77762 · 

_J~oi? , .. .c::.-..•oJ;~2T7J[O;fOO.:-l"00Q:E:',,~00024 -
203 01 10100 00 0001 00024 
204 01 r.:;3100 00 1000 :QOOO 1 
205 . 0 I __ JQf>O_Q 00 00.0J '00025 
206 · of LtSionto_Q_:0606·,00066 · 
207 . 0Li26661~~26~.4:t00 :QOOOO . 

-·2To . .,- ..... .CtC}?-h'l-OJJ --~aftO~O:O.Lb.00_07: 
21 1 OC"l 40000 41 lf.401 ·77557 
212 :Qt. 40007 00 4401 00012 
21·3 OJ ___ ~Ott,QQ_6_6 __ 0J00 .. 77_7_76 
214 02 4_o_ooofoo: 44ot_'77ss3 

_ .. 21~ __ 01 400Q1~:00J.:t+~0Ct.-j,0001 
-•21·6.,c,cc:-.c-Q'L=~?~l~1~Q..Q:\J+J~~Q2()05QQQQ7 
217 00 40000 42 4400 00135 
220 OJ 40007 00 '+401 00004 
22i .. OfL'::iQ40L5~,-0QQO"QQOJ.O 
222 02 ,2QQ9J __ c,Q~Q\4002 ;00.000 
223 - :41 ·:216~ r-:Jocf. oooit/00000 
224 _ .'.c_~ •. of=:,ntoo-o;to:o~JJi..~'.o.o~{ooT37 . 
225 01 40005 00 '+000 ,00000 
226 07 n1000 oo '+200 00000 

R~F~REN~E WORDS,,, 

I~TERNAL 

SMMPY 77770 .· 
MCOPY 77771 
MSUB 7777'2 
I i\lV 7777':J. 
Ml'1PY 77774 
TRAN 7777'5 
VSPAC 77776 
LENGT.77777 

STORA~E,., 
,N 
,M 
I I 
,J 

... TW'+ 7 

227 
230 
23i' 
23? 
233 

PARAMETERS AT PF+ 
XDATA 
Y·DATA 
WGHTS 
•COEFS 
YCALC 
RES ID 
"r"'\~1 ltu<I 

0 
1 
2 

-62545457],0'+-POObd.bb -__ 
,'.5'1·'+2,5657c.=7c04"_00000'00 .. · . ..-•-

546~64At l 254000QOOO 
505~652525'+0000000 
545'+577_0_2S'+OOOQ_OOO _ 
6361:4oss·2s4oo66ooo 

.. 656?57404240000000 
,53lt~55~663.~_000()000 _ 

0 
0 
0 

.. . .. . .. 0 
~2noooooooooooooo 

3 ·- . -- -
'+ 
5 ,, 

,I 
iiN 

. ,.._-, I 
•RPT3 
. 'I 
T6 
~ESID 

T6 
WGHTS 
Tl!-
SQ SUM 
,I 

•FOR3 
. ,N 

,M 

•TW47 
SQSUM · 

SlGMA 
MCOPY 
~ND 

SMMPY 
END 
SIGMA 

END 

+ e 

+ 

-+· 

+ 

+ 



----------------......... ........---,---..,,....,,...,...,,.....,----------,. .. ~~~. 

=--·· -----., 

GFIT 
156 
p,7 
160 
1 61 
162 
1 t'-i3 
l 6'+ 
165 
166 
1 .; 7 
170 
1 71 
172 
173 

SIGMA 7 

--···--------··-······- ·--- -·· --------··--- ---- -------- --. . . . - ------------- -------- --· -------- ---- ... -- ------------------·--. -- -···-- ...... -·-··-·--·· 
-- ----·-···· --- --·-·-----·--------··---··-·-----··-----·--······- ...... -· -

SUBROUTINES REFERENCED 

END OF 

146 
147 p,o 
151 
152 
p:.;3 
p;'+ 
1'55 

GENIE,,,. 
GENIE,,~ 
GENIE",,,· 
GEN IE,, , . 
GENIE, I.· 

GENIE",,• 
GEI\JI E' • ·, ,' 
GENlEp, 

DEFINITION 

XQATA 
SIGMA 
YDATA 
COEFS 
yCALC 
RES ID 
WGHTS 
GFIT 

SMMPY 
. MCQpy 
.MSUB 

INV 
MMpy 

TRAN 
VSPAC 
LENGT 

SET, 

140 
l '+O 
120 
120 
120 
120 
120 

10 

0 
0 
0 
0 
0 
0 
0 
0 

137 

135 

EXTERNAL SYMBOLS, 
.-. . . 

0 
0 
0 
0 
0 
o· 
0 
0 

o. 
0 
0 
0 
0 
0 
0 
0 

0 
:0 
0 
0 
0 

.Q ... 

0 
<o· 

0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

.· 0 
0 
0 



Polynomials



POLYNOMIAL ROUTINES 

~ These routines operate on linear arrays interpreted as polynomialso 
'W The polynomial 

-

is represented in the machine by the 77771 base vector of coefficients 
with codeword at location C as shown b~low. 

{!) 

{2) 

(;$) 

( l}) 

c: [~*~mf B• I -. .:: 

. r - -, c 
e,=,-~ F:~.--~------._-,._ 

~~·~~~CNL.~-~~~~~-, 
c -------.&.------ > n·i-1 

The specific format requirements for the polynomials are: 

STEX must be activated before loading the polynomials. 

The polynomials must be indexed ·with Bl o 

The base index of the polynomials must be corrected to 777770 

The constant term must be located in the initial word of the 
array (indexed (Bl)= O); the succeeding coefficients are to 
be arranged in ~rder of ascending subscripts" Thus, the 
coeffic£ent of xn is reached by setting (Bl) ~ n and 
addressing itC O 

' 

(5) All routines except PADD must be entered with the hi~h order 
coef:fic:i.ent of each polynomia 1 non""zerou The programmer may 
obtain this form before beginning calculations by adding the 
constant zero (as a one-element array) to his polynomial 
t.h rough PADD ~ 

All routines (except as noted below) are entered with Bl containing 
the codeword address of the first operand and ij2 the codewoid address 
of the second operand, if any. Upon exit, the Bl polynomial bas been 
destroyed and the codeword of the result polynomial is left at the 
original Bl address; Bl, B2, and the B2 polynomial are undisturbedo 

There are no restrictions on the relative sizes of the ~olynomials 
operated on by any of these routines. 

All fast registers used are saved and restored via Ol3b and *137 
(except as noted below), exit is to PF, and no error conditions are 
corisidered~ 



NAME 

PCOPY 

PADD 

PSUB 

PM.UL 

PDIV 

PROGRAM 
NUMBER 

220 

221 

222 

224 

J.NPUT 

{B 1) "'1codeword 
address for copy 
of P {B2), 
(B2} s::codewo rd 
a,ddress of 
polynomial P(B2) 

{Bl)""codeword 
address of 
polynomial P(Bl), 
{B2} ::codeword 
address of 
polynomial F{B2} 

Same as for 1°i~'221} 
PADD 

· (Bl;~codeword 
addr.ess of 
polynomial P(Bl), 
{B2}::a:codeword 
address of 
polynomial P{B2} 

(Bl}; :.::codeword 
address of 
polynomial P{Bl), 
{B2} .,,codeword 
address of 
polynomial P{B2), 
{B3),,,address of 
location to be 
used for codeword 
of remainder P{B3) 

OUTPUT 

{B 1), {B2), P fB2) 
unchanged; P(Bl)'= 
P {B2; -

{Bl}, (B2},PfB2} 
unchanged; P{Bl)~= 
P{B1)·,·P{B2) 

{B 1)., {B2}, P :(B2} 
unchanged; P{Bl) 1 re 

P{Bl)-P{B2) 

{Bl), {B2}; P{B2} 
unchanged; P(Bl)'= 
P {!3 1) x P (B2) 

17 

54 

(Bl}:>(B2},{B});P{B2} l;j6 
unchanged; 
P(Bl} u + P(B3} 
P(B~f ~ P(Bl) P(B2) 

REGISTERS, 
SUBROUTINES 
USED 

1:135, 1.'el36, 
t!:1}7 

i'rl35 9 ~'11,36, 
-:: 13 7 

f>f22 l (PADD) 

i"t135, ~:'.'156, 
~':1:,7 

t-':135, t':136., 
.*137. 

NOTES 

(Bj):O 
suppresses 
remainder 



NI.I.HE 

PE VAL 

PD.IF 

PINT 

PROGRAH. 
NUMBER 

2:25 

226 

227 

INPUT 

{B 1; ::codeword 
address of. 
polynomial P{Bl), 
(T7}margument for 
which P(Bl) is to 
b:9 evaluated 

(B 1) ""c otlewo rd 
address of 
polynomial P{Bl) to 
be differentiated 

{B 1}. ~codeword 
address of 
polynomial P{Bl) to 
be integrated 

OUTPUT 
~ ·----
(Bl) 1 P(Bl) unchanged; 
(T7) 1 =value of P(Bl) 
at (T7) 

{B 1), unchanged; 

1""1~' d .? 1 .. P ·1 LI )1 ':;;;, d•r P 1,B, )i 
~ .. 

'(Bl} unchanged; 

r 
P.(Bl} i,., \ P{B1)dx 

,, 
. ~~, 

STORAGE _a 

15 

26 

REGIJ:Vi:ERS, 
SUBROUTINES 
USED 

!fone 

~~135, *136, 
<;,':137 

'~1.)5 I 'it'1361 
t":13 7 

NOTES -----

Constant terrr, 
of. P .(B 1) ~ ,,,Q" 

A value 
de te z-mi ne d by 
boundary 
con di t ion s rn,:;1 y 
be stored in 
this location., 



220 PCOPY

.. 



v "? '7 ,,..) ~,:. .. ,., ... •-·· .I 
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263 PRF (Polynomial Root 
Finder)



Purpose: 

In.p.u t: 

Output: 

Calling Seq: 

Method: 

Subroutines 
& Registers: 

. . 

(*i63) PRF, Po lynomia 1 Ro'C>t Finder 

To find al'l real, imaginary, or complex roots of a. 
polynomial of real coefficients, . 

The coeffLcients,, .in: o:rd~r of. de;cending powers' may' 
. be s;t~red in any Spirel vict9r,. • 

The real ~~d imaginary ~arts of the roots will be 
stored .in a tvJo row matrix set up internally. 

. . 

Bl arid B2 are iet r~sp~ctively to the code~o~d 
~ddresses of the coeffici.en.t vector and the output 
matrix •. T7 ·is ··s·e t to the maximum error desired in 
i'oot toinput~tion·. ·rf Tl is zero, the ma~\fium error 
criterion is. automatically set to 1 X 10 . *263 
i~ nciw executea and will e~it wheri all roots have been 
found. 

rd This program uses Bairs.tow's method, 3 ·' order 
Newtonian interpolation, and interval haliing to find 

.ieros. t7 shotild be large enough so as not to 
challerige the mlchine accuracy for higher order 
polynomials. A minimum error criterion may be best 
£otind by trying several values for T7. A maxim~m of 
100 interp61ations is performed to find each pair of 
roots. 

~quare root *202 must be loaded with *263. If 
multiple rocits or nea~ multiple roots are suspected, 
PRF *270 must also--,;-;-included. All of these programs 
are in the library. Sense lights 9 thru 15 are used 
internally. Thes~ lights and all registers except 
T7 are saved by Spirel routines *136 and *137. 

. . 

Gary S.i t ton 
Pat Groves 
June 1965 
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l 

263 ORG 2 
REM POL.YNOMIAL ROOT FINDER 3 
REM PAT GROVES, GARY SlTTON 4 
REM 81 = COEFF• VECTOR 5 
REM 62 = OUTPUi MATRIX 6 
REM T7 = MAX, ERROR 7 

10 
z 6AU+2 SL,B6+1 l l 

SAU+2 X, i36+ I 12 
·-Z TRA o.*136,U•R 13 

SLi\J d2 14 
T7 IF(PNZ)TRA asETE 15 

CLA ERt"<OR 16 
SETt::. STO cl~ 17 

[DR Bt,R•85 20 
LLS arl15,U•Bl 21 
.L.LS a-:lt5,U•PF' 22 

PF L..UR a '3, U•PF 23 
ABS a.PF".,. I 2u 
SLF a I 75, B 1,...1 25 

81 STO a1\l,B!+1 26 
27 

REM SET UP WRKPAC> 30 
31 

81 LUL a".:i 15 32 
oLU STWKPD 33 

,, cAU a.14RKPAD, U•T7 34 
::e TSR *XCWD 35 
C• 

36 ., 
REM SET -- UP 0UTMA1' (84,BS) 37 

'+0 
G 82 RPA $TWDB2,U•T7 '+ I 
'- RPA FIX 42 u 
:~ TSR *XCvm '+3 
'.ii 

CLA El'.'.:,u~e1 4f,~ 
STO a1l.JTMAT lt5 
CLA N • R..,.Z '1-6 
LRS dt!:.i,Bl+l '!-7 

R URU VECl,..JD, U•Te, 50 
SAU aB l .1dJ .. ·T7 51 
TSR *XCl,JD, B 1 + 1 52 

T6 tlAU aB1,u .... T7 53 
TSR ~:XC!.JD ,. ti. ~. 

55 
REM S~T 8123 TO vJRKPAD 56 

VECTOR ADDRESSES 57 
6() 

CLA WRKPAD,U•B'+ 6 I 
CLA 61.J,+ 1, U•B I 62 
CLA B4+2, u ... s2 63 
CLA B4-+3., u~s3 64 

65 
REM Tl::ST FOR LE.ADI NG 66 

ZC:.:RO COEFFICIENTS 67 
70 

I STX a.17774, U•84 71 
CLA 813+84 72 
IF(NZE')TRA C)<END 73 
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6/21/65 t 41 08 
84 IF(NN7)JMP 

TES}. 

RET::;T 

REVt:,RS 

SAV~ 

P5 
z 

85 

-B4 

T4 

I 

86 
I? I 
e 1 
R 
s 
86 

TRA 

REM 

LT4 
ADD 
IF(ZER)SKP 
TRA 
1F(PNZ)SKP 
TRA 
TRA 

REM 

ADD~ 
IFINEG)TRA 
SB5 
SBi+ 
CLA 
STO 
IF(NNZ)JMP 
CLA 
RPA 

REM 

IF I POs l SK':') 
TRA 
CLA 
iFISLF)SK 1" 

VDF' 
FDV 
STD 
TRA 

REM 

l F ( su· ) SKP 
TRA 
IF(SLN)SKP 
TRA 
SLF 
TRA 

REM 

IF(SLFJSKP 
SLF 
SLN 
RPA 
ADD 
LDR 
20001 
LDR+2 
IFIPN?:)JMP 
SB6 

PAGE 2 
N,B4+1 74 
ciEXIT 75 

7(, 
TEST FOR ENDING 77 
ZERO CQ~FFIC1.ENTS too 

I 01 
aB5+B4,B5+1 102 
N,U•B5 . 103 
B~ 104 
STINVC,84-1 105 
T4;B5-t 106 
aEXIT 107 
THERE,B4+t 110 

l 1 1 
STORE aB{ IN a 112 

l 13 
N.•Bt+l ll't 
EXIT,R2+1 11~ 
~84,U-PF 116 
Q7-,B3+1 117 
PF+B4 120 
eB!+B~ 121 
N,B4+! 122 
~s1~1 123 
N~RMt,B4-1 124 

! 2fi 
!~ENTITY TEST 126 

127 
aB4 t30 
aRETST 131 
-81+1,85+1 132 
a~ 133 
b1,cc+1 13'r 
~I 135 
a*OUTMAT 136 
d~XIT !37 

140 
.R~VERSE TEST 141 

142 
a4 1~3 
a~EVEPS 1~4 
a~ 1~5 
aCOMP 146 
a? 1~7 
aNORMA~ 150 

15 l 
R~VERSE CO~FFICIENTS 152 

153 
a4 154 
a~1CC+I 15~ 
a4 156 
S~VE 157 
~JU•B6 160 
Br,, lJ•PF 161 
PF,PF+l 162 
B~-t,86-1 163 
aPF 164 
atZl 165 

166 
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REM 

NORi"lAL I LT'+ 

NORMl 

C0Mr' 
LOO~Y 

LOO~ 

84 
z 
T6 
T'+ 

-u 
T4 
-u 
I 

SB'+ 
SPF',ERM 
VDF'"" 
SB! 

REM 
REM 

1.,T6 
IF(NZE)SKP 
SUB 
VDF 
TRA 
STD 
VDF 
STO 
SFT 

REM 

T7 IF(PNz)SKP 
TRA 

REM 
REM 

c.;LA 
STO 
STO 

REM 

T5 FAD 

T6 
T6 

STO 

F<EM 

FAD 
STD 

REM 

C..LA 
lF(PNZ.)SKP 
TRA 

REM 

REM 
REM 

F'MP 
FMP 

PAGE 
NORMALIZE COEFFICIENTS 

o*i\l 
a!34-+ 1 
Bt+(Zl.aPF-1 
.a*NO~M I 

D~TERMINE P AND Q 
P AND Q WILL CONTAIN 
~~GATIVE OF ~ACTUAL• VALUE 

1114) = N 

a81 +B~!!1!2.1u.-.;r7 
-~T 6~ ll·~ T 4 
a1,cc+1 
81+Bl+-1,cc+1 
aLOOPY,U ... T6 
ar.>.1U•T5 
81+84 
a.Gl,U•T6 
a1-, u ... ett 

QUADR.A.T IC TEST 

a?. 
o.QUAD 

C~LCULATE b.1 c VECTORS 
o(O) ... b(O) ~ C(Q) 

Bl 
8'? 
S1 

attl-P .. bltl 

Bt+t 
~~+t 

Tr.; 
B3+t,Bi++! 

CYECK FOR CIJBJC 

N 
a1 
LASTLP 

I '34 I = 2 

3 
167 
170 
171 
172 
173 
! 7 4 
175 
t 7 r~ 
177 
200 
?01 
202 
203 
20,. 
205 
206 
207 
210 
211 
212 
213 

21 '• 
215 
216 
217 . 
220 
221 
222 
223 
224 
225 
226 
227 
230 
231 
232 
233 
234 

· 235 
236 
237 
2'+0 
241 
2'+2 
243 
2'+4 
245 
24(,. 
247 
250 
25! 
252 
253 
25l~ 

a( I )-P*b( I~t I-G*b!I-2) 
bll)-P•ctr-1 I-Q*c(JR2l 

+ b (II 
.. c (Ii 

b2+B4-2,U•T4 
b3+B4-2.aU•T7 

. 257 
260 
261 
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LAs]:LP 

T5 FMP 
FAD 
FAD 
STO 

T5 FMP 
FAD 
FAD 
sro 

REM 

... s4 ADD 

T6 
T6 
T5 

T5 

IF(ZER)SKP 
TRA 

RE~1 

REM 
REM 

FMP 
FMP 
FMP 
FAD 
FAD 
STO 
FMP 
FAD 
STO 

REM 
REM 

T6 FMP 
T5 FM? 

FAD 
FAD 
sTO 

Z STO 

I T7 I 

!T41 

T4 

IF(SL~!)SKP 
TRA 
SLF 
TRA 

REM 

FSB 
IF( PNz )TRA 
IF(PNZ)SKP 

'TRA 

REM 

REM 
KEM 
REM 

LT4 
FMP 

PAGE ·4 
B2+B4-l 
T4 
8t+B4,U•T4 
62+84 
6'3+84-1 
T7 
t4 
8'3+B'+ 

CYECK FOR LAST TWO L00pS 

N,84+1 
a?. 
LOOP 

alNwt )~P*b(N-21-Q*b(N-3) 
• bl N-1 I . 

262 
'263 
'264 
·26E, 
26€, 
267 
270 
271 
27r.~ 
273 
'27'+ 
:275 
276 
277 
300 
30! 
302 

... c ( N-t ! 303 -P*C ( f'i,...2 l -Q*C ( N ... 3) 
b4 No~: EQUALS N ... 1 

o~+B'+-2, U•l4· 
B-=!+Bi+-2, U.,.T7 
82+8'+ ... I 
T4 
B!+B4,U•T4 
82+84 
8'3+8'+-1 
T7 
B'3+B4., B4+ I 

a!N)•P*b(Nrt )-Q*b(N-2) .. b(Nl 

30lr 
305 
306 
307 
310 
311 
3l2 
313 
314 
315 
316 
317 

84 NOW EQUALS N . 321 

B2+B4-2.1U•T7 
B~+B4--t 
17 
81 +B~· 
B~+B4,U•T7 
B,+B4 
a too 
o.CriEC.:1< 
a100 
a.~UAD 

C~ECK ACCURACY OF RESULTS 

E. 
NE1.JPQ 
E 
QUAD 

CALCULATE NEW P AND Q 

I c I N .. 2 l 
D : I 

I c IN•! l 

B3+B4-2 
u, u.,.:r1 

c I N ... 3 l I 
I 

c ( N-2 I I 
; 

322 
323 
324 
32~ 
32f 
327 
330 
331 
332 
333 
334 
335 
33(-
337 
3'+0 
3'+ I 
34i'~ 
343 
344 
34~ 
346 
347 
350 
35! 
352 
353 
351+ 



6/2!/6F I 'h 09 PAGE 5 
CLA 8'3+B4- J 35~:; 
FMP 8'3+84-3 356 

... u FAD• T7 3·57 -
360 

REM MULTIPI..E ROOT TEST 36! 
36~ 

I U! IF(POS)SKP E '363 
TRA MLTPLE 361.f 

365 
REM I b IN· 1 I c ( N-3 l I 366 
REM c;o = I I 367 -REM lblNl c I N"-"2 l I 370 

371 
CLA B2+B41U•T5 372 

·FMP S-;i+B4-31U•T6 373 
T4 FMP B?.+84-1 374 

FS8 Tt. :, 375 
376 

REM p + (DP/Dl ... p 377 
400 

FDV -T7 'l·O I 
FAD ... p 402 

403 
RE!"I lclN-21 b I N ... 11 I lj.QJ~ 

REM DQ = I I 40~~ 
REM I c ( N-1) blN) I lj,Q6 

lf·07 
{·~ CLA B,+B4-1 lj. 1 ('I 

te FMP B2+B4-t,U•T6 41 1 
Ti~ FMP T5 412 

(') 

FSB T6 413 -
f 41 u,. 
cl REi'1 Q + (DQ/Dl .. Q 415 
l;. 

... 416 
'-· FDV -T7 417 I· 
J, 

FAD ... QpU+T6 420 
421 

RE!1 COJNT AND Go BACK 422 
'i-23 

! LTS P,\J•B4 424 
ADD• FT 425 
lFIPNZ)SKF ad!OO 426 
TRA aCALBC 427 

430 
RE:1 FAILURE TEST 431 

432 
IF(SLF)SKP at 433 
TRA ur::"AILTR 43,~ 
lF(SLF")SKP a10 435 
YRA aL,ASTRY lf.36 
SU,J a I 437 

440 
ZPQ z sTO aP.1 U•T5 '+'+ I 

STO aq., U•T6 442 
I SFT a z.., U•Blt '+'+3 

TRA aCALBC '+ '+ lf 
4'+5 

FAIL.TR 
., , .. IF(Slt-J)SKP a10 44-6 

SLN a10,cc+1 '+'+ 7 
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SLF at,CC+t 450 
TRA a REVERS li-51 
TRA aZPQ 452 

453 
REM GUADRATIC SOLVER 45,1-

455 
Q~A~ SLF a. 31 456 

IF(SLN)SKP a1+ 457 
TRA aREGUtR 460 
CLA ONE lf.6} 
FDV• Q 462 
FMP+ ... o -lf.63 

464 
REG\J,LR CLA FOUR Lf.65 

FMP Q, i.J+T'7 l~66 
CLA p 467 
FMP u 470 
FAO T7, U+T6 471 
IF ( Pos I TRA a.CC+t Lf.12 

-u SLN .a.40, U ... T6 473 
B5 STD e96,B6+1 IJ.74 

TSR *S~RT 475 
SBS a.*86 ... t, B6 ... I 476 
IF(SLF)SKF> a40 -477 

-T6 SLF 6.L\.01 U•T6 500 
T6 OMR a.t,I•B4 501 

FAD a2'U"'°'T7 502 
" IF(POSITRA RF.AL, B5+ l '503 --- 50'1-" c REM STORE IMAGINARY P~RTS 505 
Cl 

506 --
l1 T7 AB!t a 1 507 
1.'. STO d*OUTMAT,85+1 510 c 
l:. -u STO a~JUTMAT,B5;,.1 51 t (~i 
G LT7 a7-,B'+-1 512 :·-
ti 

513 
REM STORE REAL PARTS 51 IJ.. 

Si5 
REAL. cLA p 516 

f)MR at,U+T6 517 
FAD 17 520 
STO a '~OUTMAT, 85+ l 521 

T6 FSB T7 522 
~TO <'l*OUTMAT 523 
CLA .... ~2,B4"',l 52h 
ADD ... N, J•Tb.- 525 
!F(NEG)TRA a~XIT 526 

527 
REM STORE B IN A 530 

EXCHNG (..l.i\ 
531 

b~+B'+ 532 
sTO 8t+B4 533 

T4- 1F!PN7.)JMP a9i+,B4+1 53,~ 
TR;\ TEST,84--1 535 

536 
EXIJ SLN a~ 537 

CLA l\JACWD 54-0 
BAU aW~KPAD,U•T7 5'+ l 
TSR ti. 'IE~-(CWD 54-2 
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LT'+ INF'L..C1 5'+3 
i_TS t't\.JFLC2 51.+4 

FIX T'+ RPI I Z T, U•B 1 5'+5 
T5 RPI 81+1 5'+6 
T5 RPI 6\+2 5'+7 

TRA a,.:q37 550 
STX o.*B6 ... l1B6-l 5:5"1 
SLF at77,B6 .... 1 552 

PF SLN a~86,u~cc 553 
551~ 

REM MIJLTIPL.~ ROOTS 555 
556 

ML.T~LE P., 1 STO a.36,86+1 557 
I ADD vJRKPADP U•B 1 560 
r ADD i·~, U•B4 561 

CLA+2 t:.q I U•R 562 
LRL adt5,B6+1 563 

B'+ LR:3 e,-:1 J 5, Bl~· 1 564 
R sTO aBJ 565 

CLA p 566 
DMR a I 567 
FAD 6.Z,U•T6 570 

z SLN o 1001 IJ<-T7 571 
lSR a*270 572 

T7 FAD u 573 
sro o.P., LJ•T5 57t,, 

T7 FMP u 575 
,,, 

' -u STO aQ,U•T6 576 

te CLA B6•l.1B6 ... l 577 
sTO a81 600 

('J 

SB! a.,11!36-11 86-1 60! -
(~ 

B'+ TRA ot\JEXT,U~T7 602 ;:..: 

i.i 603 
<c LASlf~Y IF I SL!\!) SKP a.~o 60'1-~j 

2 SLN a ?.Q, CC+ 1 605 
(.i) 

TRA ci"1L TPLE 606 
SLF a10 607 
CLA FOUR 610 
F"MP~ E 611 
TRA aqEVERS 612 

613 
INA~WD OCT 000001i10000000000 61 ~' 
STWKPD OCT 000030420000000000 615 srwua2 OCT 0~0020120442000000 616 
Vl::CWD OCT 0~0000120004000000 617 
I NFL.Cl oCT 000000000440200000 620 
INr~C2 OCT 000000000000~00000 62!. 
ERR!JR DEC 0, 000000000 I 622 
FOU~ L)EC '+, 0 623 
ONE C;EC . 1, 0 62l~ 
E OCT z 625 
N OCT l 626 
p OCT z 627 
Q uCT z 630 
WRKl-'AD OCT 2. 631 
QUTMAT OCT z 632 
SQR~ lQU 212 633 
XCW':J [:.QU I :::>6 63Jt 

635 



PRQt.,RAM 263 6/21/65 l'h 'fO 

31 l SETE 0 7 0 '.3IOOOOC00000000 0 
3!2 ERf~OR 0 lf.07 0 7250000000000000 0 
3!3 ,-

0 4 l 2 0 7330000000000()()0 0 c;; 

:3 !. ~ N 0 413 0 7350000000000000 0 
3 ! r.:i STWKPD 0 '+02 0 7t300000000000QO 0 
316 WRKPAD 0 '+ ,. 6 0 '7430000000000000 0 
3!7 XCWD 0 1~6 0 74'l0000000000000 2 
320 STWDB2 0 '+03 0 7150000000000006 0 
3t: 1 · FIX 0 3~7 0 6430000000000000 0 
3~2 OUTMAT 0 '+ 17 0 7~50000000000000 0 
323 VECWD 0 '+04 0 7!7oooooocoooooc 0 
3~4 CK END 0 BO 0 1200000000000000 0 
3~5 EXIT 0 331 0 6:=!50000000000000 0 
3e.6 THERE 0 f,2 0 1220000000000000 0 
327 STINVC 0 57 0 1120000000000060 0 
3::io NOf<M I 0 1?3 0 :~!40000000000000 0 
3~1 TEST 0 70 0 14600000G0000QQO 0 
3~2 RETST 0 100 0 1610000000000000 0 
3:~3 REVERS 0 1 (')6 0 l730000000000066 0 
334 COl'1P 0 1 ;:,5 0 2320000000000000 0 
3:35 NORMAL 0 120 0 2110000000000000 0 
3:.;6 SAVE 0 117 0 2040000000000666 0 
337 LOOPY 0 126 0 2330000000000000 0 
3'+0 p 0 411+ 0 7370000000000000 0 
3 4 1 G1 0 415 0 7410000000000000 0 
342 NEXT 0 135 0 2420000000000000 0 
3'+3 QUAD 0 .263 0 5550000000000000 0 
3'+4 CALBC 0 11+0 0 2570000000000000 0 
3'+5 LASTLP 0 I f-7 0 .3530000000000000 0 

,, 3'+6 L.ooP 0 lR2 0 3!60000000000066 0 2e 347 CHECK 0 212 0 4t2noooooooooooo 0 
u 3!:'.iQ NF.:WPQ 0 216 0 4360000000000000 0 ,,, 

3b 1 MLTPLE 0 346 0 6550000000000000 0 -
302 FAIL TR 0 256 0 5450000000000000 0 

" 3b3 LASTRY 0 372 0 1010000000000000 0 0 t,. 
354, lPQ 0 252 0 54IOOOOOOOOOoooo 0 ii 

;~ 3:::>5 REGULR 0 271 0 563ooooooooooroo 0 
'.ii 

3t16 u1,,c: 41) 0 7310000000000000 0 0 
307 FOUR 0 41·0 0 7270000000000000 0 
3°0 SQRT 0 202 0 746noooooooooooo 2 
361 REAL 0 3 ! 4 0 6!50000000000060 0 
362 l::.XCHNG 0 325 0 6310000000000000 0 
363 INACWD 0 .i,.r I 0 i' I I OOOOOOOOOOOOO 0 
3bl;. lNFLCI 0 ti-05 0 1210000000000000 0 
365 INFLCc 0 406 0 7?:30000000000060 0 

POLY NOMI ,\L ROOT Fii\JDER 
PAT G~'OVES, GARY SITTON 
81 = CQEr·F ~ VECTOR 

82 = ouT,:)ur MATRIX 
T7 = MAX. EPROF< 

1 00 FOtO? 26 0000 77770 
2 QI ::010~ 26 0000 77775 
~ l () n I non 02 J+l!-00 00136 
l+ 01 42000 00 '+000 00002 
i;.; .., 07 0515('1 00 4001 00001 SETE 
6 01 ?J70t1 00 000! 00400 ERROR 

SETF 1 01 ?0001 00 400! 0040? E 
10 01 1:::04on 55 0002 00000 
I 1 QI 4506:::> LI.) '+000 00017 
12 01 4506? '+7 400() 00017 
13 q.7 J..i 50 1 n 47 '+000 00003 
14 01 JJ l 005 00 4200 77776 
I;,;,, ,"I I L~ ,;,ni'i 1.1 &..1 1.1nnli nr. t 7i:::: 



16 lf. 1 20001 21 '+00\ 0037~. N 
SET UP W;~Kp.AD 

I 7 lj, 1 4502() 00 lf.000 00017 
20 01 ? I t~or. 00 0001 00361 STWKPD 
21 01 20100 07 '+001 00374 WRKPAD 
22 01 u.ooon 00 '+'+00 00126 xcwo 

SET UP OiJTMA.T ( BJ+, BS l 
23 '+2 ::> l 601 07 0001 00357 STWD82 
2'f 01 Pl601 00 0001 00312 FIX 
25 01 tl0(')Q(i 00 lf.400 00126 XCWD 
26 Qt Pl 701'.'\ 41 ooou 00000 
27 01 ?0001 00 .ti,001 00367 OUT MAT 
30· 01 '? l 70() 10 0001 00362 N 
31 01 450 l t:: 21 '+000 00017 
32 02 PiOO l n 06 0001 00351 VECWD 
33 01 ?010,.... 07 '+002 00000 
34 01 1+ooor 21 '+400 00126 XCWD 
35 06 20100 07 '+002 oooco 
36 01 1+00or oc '+'+00 00126 XCWD 

SET BJ23 TO wRKPAD VECTOR AtlDRESSEti 
37 01 P 1701"1 44 0001 00356 1.-'RKP I\D 
40 Ol ::i17or. 41 0020 00001 
lt l 01 ?170ri I.J. ,,, 

• c;; 0020 00002 
lt2 01 t~l700 43 0020 OOCU3 

TES! FOR LEADING ZERO COEF~JCIENTS 
43 20 1i.3oor:::; 44 i+ooc 7777'4-
4.,. Ol ~1700 00 0060 00000 
45 01 01050 oc 4001 00002 CKE ND 
46 lf,4 07!=i5n 24 0001 003'+ll. "' '+ 7 01 0100("\ oc 4001 0026! EXIT 

TESl FOR END l "-IG ZERO COFFFICIENTS 
,., CKEf\l[} 50 01 r:::;04'+C'l 2~ 4060 00000 ... , 
.. _ 51 45 10000 '+ !: 0001 0034! r-,.· ;., 
\.,"' THERE 52 oo n201n oc 0040 00000 -· 
" 53 01 n.1oon 6~ 4001 00003 ETINVC ·-
0 

54 45 06150 6!:; 0000 00004 
e: 55 01 C' 1 nor oc 4001 00253 EXIT () 

"· 56 t:i 01 r I ('IQI"\ 24 4001 77772 1HERE 
,. 
f-
VJ STO~E 3i;81 IN a 

3TINVC 57 54 10001 21 0001 00333 r,..: 

60 QI r151n ?.2 iJ.OOI 002bO EXIT 
61 04 li0005 47 '+020 00000 
62 O! 4000'+ 23 4000 00000 
63 01 :;:, l 1on 00 0220 00000 
6L~ 01 :::,0001. 00 4022 00000 
65 lf.4 ("17~5n 2lt 0001 003215 I\. 

66 Ol ? 1700 00 '+00? 77776 
67 Ol ..., 1 AO l 64 DOOi 00033 l'-O~Mt 

IDENTITY TEST 
TEST 70 20 02 J 1 n 00 '+020 00000 

7 1 01 01001; 00 ~001 00006 RETST 
72 01 ?l7on 25 1002 00001 
73 01 02(')7('1 00 4000 00004 
7it 01 \6700 20 0002 00000 
7S 01 1070(') 00 0002 00000 
76 01 ?0001 00 4401 00320 OUTMAT 
77 01 01000 0() 4001 00231 E.XIT 

REVl:.RSE TEST 
-· 

RETST 100 Ql 1"'21J7i! 00, 1+000 00001~ 
101 01 01000 00 4001 0000~. REVERS 
102 01 0203(') 00 4000 00002 
103 01 n 1 non 00 lf.001 00021 COf'AP 
1 O i+ 01 42001.1. 00 l+OOO 00002 
I()~ (')1 ()I(',()("\ nri 1.1.nn1 ()('\()!? I\JnQMAI 



REVt::.RSE COEF~: 1 CI ENTS 
KEVERS 106 Ol n2n1n 00 '+oOO 00004 

107 01 42001.t. 20 4000 OOOOJJ. 
1 1 0 01 '1·2000 00 '+000 00004 
1 1 l 46 21601 00 0001 00005 SAVE 
112 ~· t 10000 46 0001 00300 N 
113 4 I ~0401"'1 4·1 0100 00000 
1 I "-t 02 ?0001 27 0200 00000 
11 b 03 5040? 66 0100 77776 
116 46 n7!51" 00 4200 00000 

SAVE 11 7 01 ,~000~. 00 4000 00000 
NORl'I AL I ZE COEFFICIENTS 

NORMAL 120 20 501.1.40 41 0002 00000 
1 21 01 4Q(')Q4 00 lf.lf.O 1 00271 N 
122 01 '·0(")27 00 4020 00001 

NORMl 123 04 !6701 67 0002 00000 
1 2'+ Qt 'rOOO I 00 '+40 I 77Tl5 NORM! 

D§:T~RMINE p AND Q 
p AND Q 1~ILL CONTAIN NEGATIVE OF ,.ACTUAL• VA.LUE 
(841 ::: N 

. ' 
COMP 125 44 501.t.60 07 '+022 77775 
LOOPY 126 00 (')2(')50 04 1400 00006 

127 06 10101'.' 20 4000 OOOOt 
130 04 16700 20 0022 77776 
131 01 C 1001"'1 06 '+001 77773 Loo~Y 
132 t I 2000! 05 '+001 0026'1 p 
133 04 16700 00 0022 00000 
1 3lj, l 1 20001 06 '+001 00260 Q 

NE"XT 135 20 43(')07 44 4000 00000 
QUALJR.ATIC TEST 

136 07 <"'6!50 00 '+000 00002 
<J 137 01 n loon 00 4001 00123 QUAD ~- CAL~ULATE bl e VECTORS 

al o ! ,,. b( ) .. c(Ol 
<') 

CAL.PC - 140 01 c11on 00 0002 00000 
(.' 

1 4 l 01 20001 00 4004 00000 ;:..'. 

., 
142 01 ;:,ono I 00 '+010 00000 [0 

0 
l:. 

al 1 ! ,,.. p h( I I ... 
ij 
c, 143 05 ,o4on 00 0002 OOOOt i·· 
('i 

14'+ 01 20()01 '+004 00 00001 
b ( 1 ! ... 0 .. c( l l I 

145 01 !0400 00 0000 00005 
146 01 ;:,ono1 24- '+010 00001 

CHE1,;K FOR CUBIC 
147 01 ::>170(') 00 0001 0024-3 N 
150 01 C'l6 I 50 00 '+000 00003 
1 51 01 Otnon 00 '+001 00015 LASTLP 

( B4+ ! - ?. 
at I !-P~bl r-11-Q*bl 1 .... 21 ~ b( I) 
b ( I f-PMc ( l-1 )-QllEc ( I •2 l ..,. c ( I l 

LOOP 1 r.:: ,•, ..;,:;. 06 !0600 04 0024 77775 
15:; 06 10601"1 07 0030 77775 
1 5'+ 05 !0600 00 0024 77776 
155 01 104QD 00 0000 00004 
156 01 10401"'1 OJ+ 0022 00000 
157 01 20001 00 '+024 00000 
160 05 10~0(") 00 0030 77776 
1 6 1 01 104-Qf'\ 00 0000 00007 
162 01 1040t"l 00 0000 00004 
163 01 ?0('10! 00 '+030 00000 

CtiEI..K FO~ LAST n~o LOOPS 
I 6'+ 54 , 0()0('1 24 0001 00226 N 
165 01 02010 00 4000 00002 
166 01 O I nor 00 '+001 77762 LOOP 

a ( N-:-1 l·"'P~b ( ~1-2) -Q*b ( N'"'3 l .. b( N .... ! l 
c~r,M_~,~"~~,M-~\ ... ,. I "-1- I I 



B4 NOW EJUALS N-1 
LASTLP 167 06 10600 04 0021~ 77775 

170 Q6 !0600 07 0030 77775 
l 7 1 05 10600 00 0024 77776 
172 01 10400 00 0000 0000'+ 
173 01 10400 04 0022 00000 
174 01 ?0001 00 '+024 OOCO() 
175 05 1 0600 00 0030 77776 
176 01 i0400 00 0000 OON,7 
177 Ol 20001 2'+ .!r03(1 00000 

a(N!-P•b(N-1 )-Q*b(N•2) 
64 Now EQUALS N 

.... b ( f\l ) 

200 06 !0600 07 002'~ 7777Fi 
201 05 'OtiO(") 00 0024 77i7(-, 
20.2 01 1040('1 00 ooor. 00007 
203 01 1 o,~oo 00 002r. 00000 
20'+ 01 20001 07 4024· 00000 
205 00 ?0('101 00 4030 oocoo 
206 01 02030 00 i+OOO 00100 
207 01 01000 00 400! 00002 CHECK 
210 01 42()04 00 '+000 00100 
2 1 l 01 r l QOr 00 '+001 0005) QUAD 

CHE~K ACCURPCY OF RESUL,..S 
CHECK 212 27 10500 00 0001 00177 E 

213 Ql 05150 00 4001 00002 NEWPQ 
.21 '+ 24 06151'1 00 0001 00175 E 
,., I i=; c; :;;) 01 01 oori 00 '+00 t 00045 QUAD 

CALLULATE NEW p ANl) Q 

I c ( N ... 2 l e ( N-3 l ! 
D = I I 

,., I ct N•!) e ( N-2) I ·-- \JEWPG) 216 ot r:::044n 00 003(') 77775 ,. 
''.I .. 

217 04 1060(') 07 0000 00001 
(fj 

·- 220 01 '.?t7Q(') 00 0030 77776 
0 

221 01 10600 00 0030 77774 :;.: 

"' 222 1 l !Ots.01 00 0000 00007 G 
"- MUL;, I.PLE ROOT TEST 
(~i 
\·; 223 21 021 1 r 00 0001 00166 E ,. 
01 

22tt 01 01000 00 '+001 0012! MLTf:.LE 
I b l.\J- l l c ( hl-3 l I 

DP = ' 
I 

I b I l\J l c I N-:2 l I 
225 01 ? l 70f"\ 05 0024 00000 
226 01 101'.0(') 06 0030 7777 lJ-
227 O'+ !060f"\ 00 0024 77776 
230 01 1orsor- 00 0000 00006 

p + (DP/u) ... p 

231 01 1070("') 00 1000 00007 
232 01 10401 00 0001 0016.i p 

I c I \l ... 2 l b I N-1) I 
DQ = I I 

I c I :-.J ... 1 l blNl I 
233 01 2 l 70f'I 00 003('1 77776 
23t+ 01 lOAOf" 06 0024 77776 
235 04 !Of.Or'> 00 0000 00005 
236 01 10500 00 0000 OOC06 

Q + (DQ/!)l • Q 
237 01 10701'\ 00 1000 00007 
240 01 10401 06 0001 00 l 5l~ Q 

COU)'JT A Ni) GO BACK 
2'+ l 20 5045() 4'1- 0001 0015::> p 
242 01 10001 00 0000 77777 
243 01 il6J5("1 00 4000 co 14'+ 
?/J.~ n, f1 t nnr, nn 4001 7·7r-,7;::, CAI Br 



FAILURE "!"EST 
245 01 0207('1 00 '+000 00001 
246 01 o 1 oor 00 '+001 00007 FAIL TR 
247 01 020i0 00 '+000 00010 
250 01 01oon 00 '+001 00121 LAsTRY 
251 01 ,~2000 00 4000 00001 

7.PQ 25c 00 ~'000 l 05 4001 00 J 4 I p 
253 01 20001 06 '+001 00141 Q 
254 20 43007 44 4000 00000 
25:, 01 0 1 00(1 00 400!. 77~·6 t 'CALBC 

F'A.IL TR 256 01 0203n 00 '+000 00010 
257 Ol i+2oon 20 '+000 0001() 
260 01 '+20Qll. 20 '+000 0000] 
261 01 r.1000 00 4001 77621 REVERS 
262 01 01 oon 00 i+OOI 77766 7-PQ 

QUAIJ.RATIC SOLVER 
QUAD 263 01 '+2004 00 4000 00031 

264 01 02n3n 00 4000 00004 
260 01. n 1 oon 00 4-00! 0000~ REGULR 
266 01 ?1700 00 OOOi 00122 ONE 
267 01 10701 00 000! 00125 Q 

270 01 1060! 00 IOOl 00123 p 
~EGULR 271 01 ;:,170!" 00 0001 00116 FOUR 

272 01 10600 07 0001 00122 Q 
273 01 ? 1700 00 0001 00.120 p 
27li, 01 1060() 00 ooon oooo'i 
275 Ol !Oli.00 06 ooon 00007 
276 01 0111n 00 IJ,00 I 00001' 
277 1 1 1+200('1 06 4000 000'+0 
300 lj.5 ::,0("101 26 410() 00000 

<,I 301 01 !J.Q('l0() 00 lr400 00202 SQRT :e 302 01 1+oooi::; 66 1~500 77776 
u 

303 01 1:2070 00 4000 000'+0 ,, 
304 I A 1i.2no4 06 '+000 00040 ·-

c 
305 06 4'+000 7 '+ '+000 0000, .. 
306 01 10400 07 '+000 00000 t•.: 

0 
L 

307 QI o I I In 25 Lf.OOI 00004 REAL. L• 
G S!O~E IMAGINARY PARTS ,_ 
Ui 

310 07 4 I no4 00 ii,QQO 00001 
31 l 01 ?0001 25 4401 00t05 OUT MAT 
31.2 1 I :?0001 65 li-40 I 00104 CUTMAT 
313 01 i:::047n 6'+ 4000 00000 

STQl-<E REAL PARTS 
REAi,. 3 I'+ OI ?17Q(i 00 0001 00077 p 

315 01 'f. 1~001'"1 06 4-000 00001 
316 Ot 1040n 00 0000 00007 
317 01 ~0001 25 J,40 l 00077 OUTMAT 
320 06 1o~on 00 0000 00007 
321 01 ?QOO! 00 l~40 I 00075 CIUTMAT 
322 01 21700 6'+ 5000 00002 
323 01 10001 O'+ 0001 00067 N 
321.\, Qt 01510 00 '+001 00004 EXIT 

STQr(E B IN A 
E:XCHNG 325 01 217or co l)024 00000 

326 01 ?OOOl. 00 ~022 00000 
327 04 r7t5n 24 4020 00000 
330 01 01non 64 '+00! 77536 TE8T 

EXIT 33) () 1 42("100 00 '+000 oono2 
332 () t ?170("1 00 0001 00046 I N.A.CWD 
333 01 ~Ol O(") 07 i~oo I 00062 vfRK?AD 
334 01 11-0000 00 '+lf-00 00126 xcwO 
330 01 G0440 00 0001 000'+7 !NFL.Cl 
336 QI ~o,~5n 00 0001 00047 1 NFI...C2 

F' IX 337 04 r'l~OI 41 0000 00000 
":l ll." "i::: ?I t::f"\1 nn ,")("\("\>;:) ("\("\("\("\ I 



341 os 7'1501 00 0002 00002 
342 01 () 1 (")Q('\ 00 4400 00137 
343 01 43005 66 Lt,500 77776 
34<+ 01 4200'+ 66 '+000 00177 
345 47 42000 40 '+500 00000 

MLILlIPLE ROOTS 

e i1L TPLJ:: 346 '+ I P0001 26 '+100 00000 
347 20 1ooon 41 0001 00046 WRKPAD 
350 20 ! 0001"' 4'+ 0001 000'¥2 N 
351 0) 2170? 02 0002 00000 
352 01 45002 26 '+OOC 00017 
353 lf.4 "·5G re::: 64 4000 00017 
35'+ 02 POOOI 00 lf.002 00000 
355 01 ?1700 00 0001 00036 p 
356 01 ,~'+ooc 00 '+000 0000'1 
357 01 l. 0400 06 4000 00000 
360 00 "~2non 07 4000 00100 
36! 01 ,~ooon 00 '+400 00270 
362 07 1040() 00 0000 00001 
36'.:3 01 ?0001 05 4001 00030 p. 
364, 07 10600 00 0000 ooooY 
36:5 11 ?000! 06 4001 00027 Q 
366 Ql ~11on 66 0100 77776 
367 01 ~OOO! 00 .!f.002 00000 
370 01 4000! 66 '+500 77776 
371 '+4 0 1 000 07 i+oot 775'+2 NEXT 

LAST RY 372 OI 02030 00 '+00(') 00020 
373 01 i~2oon 20 4000 00020 
37~ 01 o 1 n.oo 00 '+001 777'50 MLTPLE 
375 ot ii2no4 00 '+000 00010 
376 01 ?170n 00 0001 00011 FOUR 

,., 377 01 10601 00 0001 00012 E 

"'tt '+00 01 O!OOC 00 4001 7750'+ REVERS 
t) INACWD 401 00 r100 It 70 0000 00()00 
\'j 

STWKPD '+02 00 l"l03Qa 20 0000 00000 ·-
c_:; 

ST:,.JD82 '+03 00 00?01 20 '+'+20 00000 
'" VEC~![j '+04 00 rono 1 20 0040 00000 0 
" !NFL.Ct '+05 00 oooor 00 1+402 00000 i_'i 
(; HJF'L C2 406 00 COl'.')Q("l 00 0004 00000 t; 

ERROR 407 73 15574 67 7547 27573 
FOUR '+IO 01 r·04or 00 0000 00000 
ONE '+ I 1 01 00101"1 00 0000 00000 
E '+ 12 00 oooor 00 0000 00000 
N '+ 1 3 00 OOtiOC'I 00 0000 0000(') 
p 414 00 nor,on 00 oooc 00000 
.:;} '+ l t> 00 0000('1 00 0000 00000 
"4Rl<PAD '+ l 6 00 oar.or 00 0000 00000 
OUT!"'AT '+ I 7 00 0ooon 00 0000 00000 



264 PCHK (Polynomial 
Check)



.e 

•' _,,.,.,:. __ 

Purpose: 

Out.put: 

Calling Seq: 

Subroutines 
& Registers: 

(*264) PCHK, Polynomial Check 

To ch~ck.from the console the. accuracy of and to 
control program *263,-polynomial r6ot finder. 

Same as *263. 

The coefficients, specified error, roots, r~~tored 
cbefficients, and coef£iti~nt differences are printed. 
out in thr~e column decimal format. 

Bl and B2 are set as in *263. After execution:, a 
HTR CC will occur and the error criterion may be 
typed into~. After pushing contintie the program will 
trans fer to *2 6 3 and print the re s u 1. t s . 

Same as *263. iv1«L · *'. .1- G" 3 
)-

Gary Sitton 
Pat Groves 
June 1965 



· · ,6/22/65 12, 13 PAGE 
l 

26'+ URG 2 
KEM P~F P' 263) CONTROL 3 
KEM PA.T MD GARV 4 ..... 

5 
z bAU+2 x,06+1 6 

bAU+2 $L, 86oi 1 7 .... z lRA o.114136, ,J .. R 10 
z ~TR acc,u .. ·n 1 1 

~TO ci.36, Bf+ I 12 
fSR a. 'iCPRF i 3 
§u~ c. 2 14 

15 
B..c\U o"JRKPl1 D l6 
KPA l r--1ACT i7 
RPA SETPAt: 20 
RPA pr.ir~6 21 

e2 RPA OUTMAT 22 
KPA Pf:?:~4 23 

e 1 RP4, FTX 24 
RPA PRN2 25 
L.D'~ 61 26 

z LLS a.-, 1 s, U•B3 27 
1..UL e.d 1 s, F3 .. 1 30 
dLJ., BAU SETPAD,U•T7 31 
ts.i ii*XCWD 32 

33 
CLA OUTMAT,U-oPF 34 
~IU+2 PF.o 86-1- 1 - 35 

PF i..D·~+2 8i="QR, F 6+ I 36 
R KP! Pt:', U .. FF'. 37 

LTlt 6FIV ~-0 
div+.2 Pt::"+J,E"-6+1 ti, 1 

l4 r<PI pc:-+ l '+2 
oI\.J+2 PF+2.1 P·6+ I '+3 

To+ RPI PF+2 44 
I SB2 . a.,., U•F' I '+5 

SB<+ a. t, U•f'5 '+6 
47 

CLA -~oun AT, 8'++ 1 50 
8To o.*WRKFAD,P.l+l 51 
CL4. -'lEoun AT, s4 ... 1 52 
ST:J o'.o!WRKFAD,Bl ... 1 53 
LLA ONEPB, ... 1 54 
STJ o.':-!1JRl<F AD,B5-i·l 55 

56 
LOOt:_"2 L. Ti+ *1·!F~KPlD, B 1..,..1 57 

LT5 *I.JRKP/.D, 92 ... 1 60 
LOO~l i.:T7 ;.;1,.,1r~KP/.O, B !·"' 1 61 

~To *t~Rf<P-"J 62 
T't [M?+2 -sr:OUTl"'AT,R4+1 63 
T5 FM.:> -*]UTI'' AT 64 
•U FA) fj', SS 

i-:A) T6 b6 
bT.J a~tAR1<i:1~D 57 

T't FM?+2 ,_:,iouT~ AT, Att ... I 70 
T5 FM? -:~iJUTt" i~ T 71 

~A,) , •. t:. 
b,:, 72 

°PAO 17,B!+l 73 



6/22/65 t 2,: 13 PAGE 2 
STO a0~WRKF,\D 74· 

T7 .L Ti+ Tt,,U .. T3 75 
76 

82 IF(PNz)SKP aB5,B?+l 77 
TRA a.L.OOP I I ()O 

101 
85 IF(POS)SKP a.:-33,B!@l 102 

SB2 a1,cc+1 1-03 
iRA acc+1 1 Jl!-
TRA .aL.OOPc, 85+ 1 !05 
CLA 6S-t,F6 ... 1 106 

.F~P I pc:-+2 107 
CLA t:>6"'1'1,66 ... 1 l IO 
RPI PF+t 1 1 l 
CL.A 86- J, U•PF 1 12 
CL.A as ... 2, B6,,;. l 113 
RPi PC", B6-1 l 14 
SP2 pqr\JO 1 15 

s 1'SR a,~ 126.,. U·•T7 116 
" 

117 
SP2 Pi;11\J I 120 

s BAU 5''11 R U· .. T7 121 
TSR a;* 1 26 122 
"' 

123 
L.T7 p~·~2 124 
TSR a~126 125 

126 
SP2 PR1\J 1 127 - s SAU o.M5, U-1· r7 130 
i°SR o.*XCwr 1 31 

132 
CLA pqN7 1.33 
t:!AU af.36"' I 11.J .. T7 134 
TSR a ~xcwC', 135 

136 
SP2 P~N3, F s...-1 137 

~ ... 8AU o.''12, u .. r1 I lf.O 
TSf~ d*l26 11+ t 

l '+2 
L.. T7 F'~:~'+ 1 '+3 
TSR a~126 1 44 

l lf.5 
FIX CLA (?.),U.,34 l 1r6 

I STX ax,u .. r2 l li,7 
CL.A bi++B; 150 
fDV• ~··JRKP/,J, U+ Tl~ 151 

e2 IF ( PN?.) Sl(P a.'33,3?+1 152 
T4 FMP-. '"'~RKi:l,\J.11 CC·;-X l 53 

154 
SP;~ P~NS 155 

s BAU a 1:3, u .. T7 156 
TSi~ d'>IE 126 157 

160 
.LT7 i-'~:•J6 151 
TSR a'* 126 1$2 

I 53 
164 

L00':"3 CLA B1~+s2 .. 1, B? .. , l ~5 
Fss-. r,d,,IRKP t O 166 
.,, 



6/22/65 12• 13 
. B2 IF( NEG )SKP 

'rRA 

SP;~ 
S BAU 

TSR 

LT7 
'tSR 
L.T7 
TSR 
PAJ 
SLF 
SU~ 

PF STX 

PRNU OCT 
PRN{ bcr 
Ml BCD 
PR Ne OCT 
PRN3 UCT 
M2 8Cu 
PRN4 OCT 
PRN5 uCT 
M3 ~CD 
PRN6 uCT 
M4 8CD 
MS bCD 
PRN7 OCT 
BFO~ OCT 
BFiij OCT 
SET~AD Ccr 
INALT OCT 
ONE~ DEC 
WRK~AD OCT 
QUT~AT ~OP 
P~F EQU 
xtwu ~Qu 

t:.ND 

a 1 
iiLOOP~.., 

PRN3 
o'1i+, U"·T7 
a.~q 26 

F'Rt-i6 
ci*126 
l ~JACT 
a~.,., 126 
o.*137.i, I•CC 
a2, 86-: f 
o.1,86, f}6-l 
a,.,i36, L-i!CC 

000004310000000131 
000024010000000000 
I~PUT COEFFICIENTS 
ooooo4~7ooonoooooo 
00J01~010000000000 
ROJTS 
6nooo4~70000000000 
onoo34JJOOOOOOOOOO 
RESTORED CGEFFICIENTS 
006004470000000000 
c.RRORS 
SPECIFIED ERROR 
000014030000000000 
ooooocooo442000000 
onoocoooooo4000000 
onoo20420000000000 
O~QOC! 170000000000 
1, 0 
l 
~.q z) 

263 
P'6 

PAGE 3 
167 
170 
171 
172 
173 
174 
175 
176 
177 
200 
201 
202 
203 
204 
205 
206 
207 
210 
21 I 
212 
213 
214 
215 
216 
217 
220 
221 
222 
223 
224 
225 
226 
227 
230 
231 
232 
233 
23'+ 
235 
236 
237 



P~OljR.AM 264 6/22/65 12, I 1+ 

311 PRF 0 2r..3 0 2400000000000000 2 
3!2 WRKPAD 0 204 0 2360000C00000000 0 

, 313 ·. I.NA CT 0 2C'l2 0 2320000C00000000. 0 
. :314 SETPAD 0 2(i I 0 23QOOOQC0000Q06~. 0 

315 PRN6 0 172 0 213oooor.oooooooo 0 
3i6 OUTMAT 0 2n5 0 2370000000000000 0 
317 PRN4 0 1~5 0 2030000000000060 0 
320 FIX 0 184 0 1~30000000000000 0 
3~1 PRN2 0 162 0 l750000000000000 0 
3c!2 XCWD 0 126 0 2~10000000000000 2 
323 dFQR 0 17 7 0 2240000000000000 0 
3c!i.j. 6FIV 0 200 0 2260000000000000 0 
3~6 ONE 0 .203 0 2340000000000000 0 
326 LOOP2 0 46 0 '550000000000000 0 
327 LOOP! 0 50 0 570000000000000 0 
3:.,0 PRNO 0 156 0 l660000000000000 0 
3~1 PRNI 0 1~7 0 1100000000000000 0 
3~2 Ml 0 160 0 1120000000000000 0 
3:,3 MS 0 17'+ 0 2!70000000000000 0 
3:~'+ PRN7 0 l76 0 .2220000000000000 0 
335 PRi\i3 0 1,;3 0 1770000000000000 0 
3~6 M2 0 1 6'+ 0 2010000000000000 0 
3:::17 PRN5 0 1~6 0 2050000000000000 0 
340 M3 0 1 f.7 0 2070000000000000 0 
3"' 1 L.OOP3 0 l ::-17 0 146C0000000000QO 0 
3'1-2 M4 0 173 0 21scooooonoooooo 0 

PRF ( *.263) CONTROL 
PAT AND GARY 

1 00 ?010? 26 0000 77775 
2 01 ?Oto::i 26 ooon 77770 
3 10 n1oor 02 '+'+C (' 00136 
'+ 00 oooor 07 '+OCI 00000 
{.:" 
0 01 ::iooo1 26 '+100 00000 
" Ol IJ.O()Or'< 00 '+400 00263 F'RF' 0 

7 01 '+2000 00, 4-0C,O 00002 
10 01 20,on 00 '+001 00173 t~R1<PAD 
1 1 01 ? 1 r,O l 00 0001 00170 INAC.:T 
12 Ol Pl AO I 00 0001 00166 SET PAD 
13 01 ~1601 00 0001 00156 PhN6 
14 42 ?!AO! 00 0001 00170 OLJTMAT 
15 () 1 Pl60! 00 0001 CQ!47 PR Nit 
16 4 l ~1601 00 0001 00105 Flx 
I I 01 21601 00 0001 00142 Pt~N2 
20 01 C:::Qh.Q("\ 00 0002 00000 
21 oo 1.i.5116::i 43 4000. 00017 
22 01 IJ5('121"\ 63 4000 00017 
23 01 :=>1r::;00 07 0001 00155 SETPAD 
24 01 ii 000('\ 00 '+'+or 0012~ XCWD 
25 Ol ? l 701"' 47 000! 00157 OUTi'tiAT 
26 01 ?O?O? 26 02oc, 00000 
27 47 50l~Q2 26 0001 CO!li-7 BFOR 
30 02 2l501 '+7 0200 00000 
31 QI 1=:0440 00 0001 00 I LJ.6 BFIV 
32 01 ::'Q?Q:-l 26 02or· COOOl 
33 04 ?JJ:iOl 00 020( 00001 
3'+ 01 ~Q?Q? 26 020C" C0002 
3:j 04 ~1~0, 00 02or, COOO? 
36 20 4000? 4 l l~oor 00002 
37 O I /J. o no Lt. 45 400("· 00001 
40 01 ? 170(") 2'+ l '+O t 00 ! 4Jt OUTl"IAT 
41 01 ?Ono! 21 '+401 C0!42 WF~KP.A,D 
42 01 ::, 1 ?Qr. 64 I '+01 0014~ oun:1AT 
43 01 ::>ooo I 61 Lf.401 001,;-0 \A'RKPAD 
4'+ () 1 ?! 701"\ 62 000! 00136 ONF 



45 01 ?0001 25 L+,4(' l 00136 ~mKPAD 
LOOP2 lf-6 01 ~o,~4c 21 0401 001313 ~IRKPAD 

47 01 ~0450 22 01+(; 1 0013 1+ ~!RKPAD 
LOOPl 50 01 r..:047n 61 040' COl33 ~!RK?AD 

51 01 so,+6r 00 0401 00132 WRKPAD 
5.2 04 1060? 24 1401 00132 OLJTiV!AT 
53 05 10600 00 1401 00131 OUT1"1AT 
54 11 10400 00 O 1 or, 00000 
55 01 l04Qi' 00 000(1 00006 
56 01 ?QOO!. 00 lt40! COJ25 \AIRKPAD 
57 04 '0602 6'+ 1401 00125. OU,MAT 
60 05 1.0600 00 1 l+O I 00124 oUrMAT 
61 01 104on 00 01 OP 00000 
62 01 10400 21 000(1 C'0007 
63 01 20001 00 1+'+0! 00120 WRKPAD 
6'+ 07 f-5044(' 05 0000 00006 
65 q.2 06150 22 1+0'+0 00000 
66 01 01000 00 ltOO! 77760 L90PI 
67 45 0211 n 61 i~o 1 O 00000 
7() 01 #Q('lQ? 20 '+000 00001 
71 :J I 01non 00 4001 00001 
72 JI r1oor 25 i+OO! 77752 L.OOP2 
73 01 ?170(' 66 0100 77776 
7 '+ 01 ::- l '50 l 00 0200 0000~ 
75 Jl ? 170r'I 66 0100 77776 
76 01 ?150! 00 0200 00001 
77 01 ~1700 47 0100 7777S 

100 01 r'l7or 66 JlOO 77775 
IO 1 01 ?!501 66 0200 00000 
102 01 61 r'l2(i 00 000! 00053 PRNCJ 
103 o:3 J.JOoor· 07 4400 00126 
104 01 flo2r 00 0001 0005? PRNl 
105 03 ?Oton 07 400! 00052 MI 
lOo 01 '-'ooor 00 '+400 00126 
!07 QI 5Qh7('\ 00 000! 0005? PF~N2 
110 :) 1 J.iOoor 00 ·!f.40() 00126 
i I l Q 1 r.:1n20 00 0001 OOO't5 PRt\! l 
i 12 ;J:-3 201 Q('\ 07 ~001 0006! M5 
l 13 01 '-'·Doon 00 4-40() 00126 XCWD 
1 1 '+ 01 ?170('\ 00 0001 00061 PRr-a 
l 15 01 ~o,or 07 1t 1 cc~ 77776 
i 16 01 L, ooor 00 lf.l~or, 00126 XCW0 
l 1 7 01 "- 102n 66 OOO! 00043 PR~3 
120 03 -:::,a 1 or 07 '+00! 00043 M2 
121 01 1J0C00 00 4-400 00126 
i22 01 S047r'· 00 000! 00042 PF1Nli· 
123 01 4.Qf'\Q('\ 00 440(~ 00126 

FIX )24 01 ?!70D '+lt 0000 00000 
j25 20 43ooi:::: 42 '+000 77775 
126 QI ?17Qr" 00 i)02Lt 00000 
l27 JI 10701 04 0401 00054 ~m1<~.l\D 
130 4?. r61sr 22 4010 00000 
131 J4 10601 30 0401 00052 \-JFWPAD 
132 01 (., l 020 00 0001 00033 PF~Nb 
133 03 ?010(' 07 400! 00033 M3 
134 01 '-'-Ooor 00 1+400 00126 
135 01 r:::0,,.70 00 'JOO l 00034 PF~l\16 
136 01 JJ 0001"'· 00 LJ.4CO 001 i=:6 

LOOP3 l 37 01 ?1701" 62 OOcA 77776 
j4Q () ! ,o~o, 00 ()40 l ()Q()/+3 HRk'.'PAD 
141 Lf.2 r2r::;1r 00 Lf.000 00001 
)42 01 01000 00 4001 77773 LOOP3 
i 4::3 01 t:-102r 00 0001 00017 PRN3 
) '+ '+ 03 ?01or 07 '!-001 00026 M4i· 

l '+ b 01 4.(.)('\Qr" 00 '+400 00126 
\ 4,;., "°' I c;nLi 7r· {)() :il"lr,, ('\('\()~)~ p F{I\I .:~ 



-~----

147 01 JJ.QOQC' 00 '+400 001.26 
150 01 r;:;047r 00 0001 00031 JNACT 
l 51 01 1Jooor 00 4'+00 00!26 
152 01 '"'107(· 70 '+400 00137 
153 01 Li 2004 66 '+000 00002 
151+ 01 Lr20Q("I 66 '+500 00000 
i5b 1+7 ~3no~ 40 i+sor 00000 

PRNO 1 5t, 00 0004? 10 ooor; 0013! 
PRNI i57 00 C'0?4'1 10 000/i 00000 
Mt 160 50 55:176 46 325'+ 25644 

l 6 1 45 45504 25 0445 56362 
PRN? 162 00 00044 70 0000 00000 
PRN3 )63 00 0014(") JO 0000 00000 
M2 l 64 61 ~·656t. 36 2252 52525 
PRN4 165 00 C00'+4 70 0000 00000 
PRN5 i66 00 00~40 10 0000 00000 
M3 167 61 '+'+h2"- 35 661 lf· 44325 

170 42 r:::644,4 54 550li· 2504'+ 
l 7 1 55 6362~ 52 5252 52525 

PRN6 172 00 000'+4 70 0000 00000 
M4 173 '+4 f-, l A 15 66 1622 52525 
M5 174 62 r:'i7444 26 0455 04443 

175 25 ll,4f.l"- 15 6612 52525 
PRN7 176 00 00! lf.0 30 0000 00000 
SFOR 177 00 (1Q()Qf"I 00 4-420 00000 
BFIV 200 00 C"Q('IQ(i 00 ()0'+'"' 00000 
SETPAD 201 00 00?.0h 20 0000 00000 
INACT ,~02 00 0001 I 70 OOOil 00000 
ONE 203 QI rot on 00 ooor 00000 
WRKPAD 204 00 nooo,.. 00 0000 00000 
OUTMAT c!05 01 ::ionoo 00 0400 00000 
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PRF ({}270) 

Piirp6's·e: To find the nearest real root of a real 

polynomial. 

Inpu~: The coefficients must be stored in decending 

order in a Spirel vector. 

Output: The root may be found in T7 after exiting 

Callin,,g, Sequence: Bl is set to the codeword address 

of the coefficient vector, T6 is set to the first 

guess for the location of the root, and T7 is set 

to the maximum. error in evaluation. If T7 is zero, 
-12 

the maximill11 error is assumed to be 1 x 10 • 

Restrictions: Since this routine uses third order 

interpolation, one should avoid a first guess in 

the region of CJ maxima or minima unless the root 

is repeated. T7 should be sufficiently large as 

not to challenge the accuracy of the machine during 

the evaluation of higher degr•ee :9olynomials and 

their derivatives. 

Running Time: Approximately 0.1 second; unless T7 

is to small on entry. (A maximum of 100 interpolations 

will be done. ) 

Registers~: All fast registers are used and are 

saved and unsaved by -:a36 and -i:·137. 

Length: j.6~ words oc·cal. 

GaPy Si t"con, 



270 

NOF l.X 

5/22/65 t2,'+3 

... z 

PF 
! 
T7 

I 

'T6 

Bl 

!T71 

T7 
R 
85 
I 
T'+ 
T6 
... j5 

R 

PF 

. I 

R 

ORG 
REM 
REM 
REM 
REM 
REM 
TRA 
[DR 
I...LS 
L.:Ls 
LUR 
AB2 
IF ( NZE )TR.A. 
CLA 
STO 
,53100 
f-"MP 
STO 
SB'+ 
.CT5 
LT7 
FMP 
~AD 
lF(Pos,sKP 
1RA 
iF (PNZ.) SKP 

'"iRA 
l..DR .. 
STQ 
]F(ZER)TRA 
LT'+ 
rMP 
F'MP• 
FAD 
FMP 
FAD 
IF(PQS)SKP 
TRA 
L..DR• 
LT'+• 
IFINEG)SKP 
TRA 
IF(ZER)TRA 
SYD 
IF ( ZER )'TRA 
CLA . 
SYD 
ORU 
IF ( NSN )TRA 
~DR 
FSB 
FAD 
TRA 
IF ( MOV )TRA 
CLA 
SY!) 
ORU 
°IF(PSN)TRA 

1 
2 

T~IRD ORDER INTERPOLATION 3 
ROOT FINDER ~LUS CORRECTIONS 
FOR MAXIMA OR MINIMA, COEF~ 5 
FIC!ENTS IN iBl, T6 i FIRST 6 
~LIESS, T7 ·: MAXIMUM ~RROR, - 7 * t 36, U•R 10 
Bt,R•B2 11 
~dl5,U•B3 12 
~dlS,U•PF l3 
031 U•PF' .. l 4 
dPF'.!!!!t,U•BI 15 
aCC+l 16 
EPSLON 17 
ERROR 20 
, ... a93 ... I 21 
TW047 22 
iDEGREE,I•BS 23 
adlOO,U•PF 24 
dt,o,PF+l 25 
s2+s1,a4~1 26 
T7,Bt+l 27 
B2+Bt,U•T7 30 
.d83 31 
aLOOPO 32 
E~ROR 33 
aEXIT 34 
YZERO 35 
.aYZERl 36 
.aNdMULT 37 
DEGREE1U•BS '+O 
B2+Bs,u•T7 '+I 
T7,B5+1 '+2 
T4,U•TJ+ 43 
82+86 '+~ 
T7,U•T7 '+5 
a.8311111-l '+6 
&LOOP! ~7 
YONE 50 
YONEl 51 
.a.d9o s2 
aNOHAF 53 
aEXIT 54 
T7,U~T7 ~5 
aNOFIX 56 
YZERd 57 
YZERt 60 
T7,R•Z 61 
aNJFIX,R•PF 62 
x1,u~s1 63 
X2,PF+1 64 
T~,U·R 65 
aNOTESi+l 66 
a~JLTP 67 
YONE 70 
T4 71 
T7,R•Z 72 
aNQMULT,R•BS 73 



5/22/65 12, '+3 PAGE 2 
. MUL!~ ILN ai+ooo 74 

'T7 IF( NSN ,rRA a.HALVE.-BS+l 75 
TRA .aHALVE+ i 76 

NOMl:!LT CLA YZERO 77 
SYD YZE:Rl 100 
IF ( PSN ,rRA aCC+l 101 

HALVE CL.A .x1,ci;:+1 102 ',, 
CLA X2 103 
FAD+2C"l T6 104 
DMR cit, I•B l 105 
FAD+2n az., U•R 106 
TRA .aNOTEST+ l 107 

NOH~F IT71 IF(NEGISKP DTEST .. 11 O 
TRA .a MORE 1 l I 

.LT'+ YZERO 1 12 
'TRA a.CREP 1 13 

MOR~ I LT'+ DEGREE, U·•BS l 14 
T'+ FMP B2+B61U•T7 115 

.... rs FAD T'+,U•T'+ l 16 
FMP 'i7,U•T7 l 1 7 

L.00~2 85 f FI NNZ. )SKP aB3•2 120 
iRA a.EVAL1R•Z 12 l 

'T6 FMP• T7,B5+1 122 
T'+ F'MP+2 B2+B5 123 
·-TS p-AD T4,U•Tlf. 12'+ 

FMP 86 125 
FAD T7,U•T7 126 
TRA cLOOP2 127 

EVAL CLA Y7-ERO,U•T4 130 
FDV YDr~E 13 t 
FMP U,1•81 132 
FMP Y7 133 
uMR a 1 l 3lf-
FA0+2o az 135 
FAD+20 ii+ 136 
FDV . .:.yONE, U•T7 137 

PF !F(NE!'3)TRA aNOTEST,PF-t l '+O 
T5 IF(PNZ)SKP IYONEI l '+ I 

'TRA a.NOTE ST 1 '+2 
CRE~ T'+ FMP .... yQNE l '+3 

FDV IUI I '1-4 
FMP IT'+ I I '+5 
DM~ a'3,U•T7 1 '+6 

NOT~ST 'T7 FAD T6, U•R l '+7 
T6 I... T '+• Xt,R•T6 150 
T'+ FSS T6,U•T7 l 51 
T6 FS6 )(2 152 
IUI iF(NNZ)SKP IT71 153 
T'+ sTO dX2 154 
B'+ IF(PNZ)TRA .a~EXT 155 

EX I!: T6 TRA *137,U•T7 156 
PF ILF .c.60001 U•CC 157 

EPSLON DEC 0.000000000001 160 
~·' DEC 0, 000001 1 61 DTE .... T 

TW0'+7 QCT 062000000000000000 162 
ERR~R OCT 1 .. 163 
OEG".'.(EE OCT z 1 ()lf-
YZE~O QCT l 165 
YZEI'< 1 OCT z 166 



5/22/65 12. 44 PAGE 3 
YONI:. OCT .z 167 
YClN~l OCT .Z 170 

e Xl ocT z 171 
X2 OCT .z 172 

END 173 
174 



r ------- -

PRQl.;RAM 270 5/22/65 1 2, 4'+ 

3 ~ l EPSLON 0 1 i:; 1 0 .2000000000000060 0 
3 !•2 ERROR 0 15'+ 0 :2060000000000000 0 
313 TW047 0 153 0 .2040000000000060 0 
31'+ QEGREE 0 1'55 0 :21 00000000000000 0 
3!5 0 0 1 f.'+ 0 2260000000000000 0 
316 NEXT 0 17 0 ~sooooooooooooo 0 
31:1 LOOPO 0 20 0 A600000000000QO 0 
,3~0 EXIT 0 147 0 t75000000000oo6o 0 
321 YZERO 0 156 0 2120000000000000 0 
3~2 YZER1 0 157 0 2t~ooooooooooo6o 0 
3~3 NOMULT 0 70 0 11.60000000000000 0 
3~'+ L.OOP1 0 33 0 6l000000000000Q 0 
325 Yo NE 0 lAO 0 2160000000000000. 0 
3~6 YONEl 0 l 61 0 .2200000000000000 0 
327 NOH AF 0 101 0 1'270000000000000 0 
3:i:! NOFIX 0 60 0 1060000000000000 0 .~o 
3~1 Xt 0 1A2 0 :2220000000000000 () 
,3:,2 X2 0 163 0 :22'+0000000000000 0 
;3::13 NOTE ST 0 140 0 ~660000000000000 0 
·3~4- MULTP 0 65 0 1130000000000000 0 
3:,5 HAL.VE 0 73 0 t210000000000060 0 
336 OTEST 0 1 c::;2 0 .2020000000000000 0 
3~7 MORE 0 1C5 0 l3300000000000QO 0 
3"'o .CREP 0 13'+ 0 1620000000000000 0 
3~1 L.OOP2 0 1 I l 0 i370000000000000 0 
3'+2 Ev AL 0 121 0 1·470000000000000 0 

THI~D ORDER l.NTE~PQLATI ON 
ROO{ FINOER PLUS CORRECTIONS 
FOR M'1:X I i-1A OR MINIMAn COEF'-
F!ClENTS IN ;..91 • T6::: F!RST 
GUE~S, T7: MAXIMUM ERROR, 

'27 1 10 01000 02 '+'+00 00136 
~o 2 at 50400 52 0002 00000 
3 3 01 L&.506? 43 '+000 00017 "• 1 
:;2 '+ Ot h-506? 47 l+-000 00017 
33 i;--

0 47 4501 C\ 47 '+000 00003 
~'+ 6 20 4100? 41 4200 77776 
~5 7 07 oioso 00 '+001 00001 
~6 10 01 ?1700 00 0001 00 tl+O EPSLON 
37 1 1 01 ?0001 00 '+001 0014?. ERROR 
'+o 12 01 53ton 00 5010 77776 
'+ 1 1 :;3 01 1060() 00 0001 00137 TWO.Lj,7 
':':2 1 '+ 01 ?0001 75 4-001 001'+0 DEGREE 
't3 15 20 40(")04 47 '+000 001-'+4 
'+4 16 01 r::;045n 27 0001 001·45 0 
45 NEXT l 7 01 ~0470 64- 0006 00000 
'+6 I.OOPO 20 06 1060("1 21 0000 00007 
i+7 21 01 !0400 07 0006 00000 
!:>Q 22 41 02 I l O 00 4-010 00000 
~1 23 01 01oon 00 '+001 77773 LOOPO 
02 24, 27 0615('1 00 0001 00127 ERROR 
03 25 01 o l oor 00 4,001 00121 EXIT 
!:>J;. 26 07 50401 00 0001 00127 YZERO 
t,5 27 02 2000! 00 '+001 00127 YZERI 
06 3Q '+5 C' l o 1 0 00 '+001 00037 NOMULT 
07 31 20 so44n 45 0001 00123 DE.GREE oo 32 O'+ 1060() 07 0044 00000 
~1 I_OQP 1 33 06 10601 25 0000 00007 
~2 34 15 1040(') 04- 0000 00004 
63 35 01 10600 00 0044 00000 
64, 36 01 1040(') 07 0000 00007 
b'"" ,0 37 4,5 02 I l r, 00 '+01(') 77776 
6 .. 4.ri nl ("I l rt(')('\ ()(} Li.Ont 77771 LOnPI 



67 41 07 ~0401 00 0001 001 !6 YON!:'. 
IQ lf.2 02 50441 00 0001 00116 YONEl 
? l 43 44 02510 00 'f.000 00132 
12 4~ 01 01000 00 4001 00034 NOHAF' 
I 45 02 01010 00 4001 00101 EXIT ,3 
1", 46 01 i::;3220 07 0000 00007 
i5 47 'f.7 01010 00 4001 0001,0 NQFIX 
?o so Ot ? 170i.l 00 0001 00105 YZ.ERO 
17 51 01 5322rl 00 0001 00105 YZERJ 

100 s2 01 r.::oo 1 n 10 0000 00007 
10 l 53 01 0150(') 57 '+001 00004 NOFIX 
1u2 54 20 5040('1 41 0001 00105 Xl 
l 03 55 02 t 0!=500 27 0001 00105 X2 
104 56 01 !040rl 02 0000 00006 
105 57 01 01000 00 '+001 00061 NOTE ST+ 
1U6 NOFIX 60 01 01200 00 '+00 I 00004 MULTP 
107 61 01 ?\70C"i 00 0001 00076 YON!;; 
tlo 6.2 01 5322n 00 0000 00004 
1 1 l 63 01 ~oo in 10 0000 00007 
l 12 6Lt, 01 01100 55 4001 00003 NC)M~LT 
1!3 MULTP 65 01 42(')0! 00 '+000 0'+000 
p '+ 66 07 n1 son 25 '+001 00004 HALVE 
1 l 5 67 01 01 oon 00 4001 00004. HALVE+ 
1 ~ 6 NOMUL.T 70 01 ?1700 00 0001 00065 YZERO 
l ! 7 71 QI r.:;3220 00 0001 00065 YZERt 
lt:!O 72 01 o l ton 00 4001 00001 
1 i::q HALVE 73 01 2170(') 20 0001 00066 Xl 
1~2 7'+ 01 i' 170(") 00 0001 00066 X2 
1~3 7,-0 01 10420 00 0000 00006 
l c:: 4 76 01 44000 71 '+000 00001 
1~5 77 01 1042('\ 02 1+000 00000 
P~o 100 01 r. l 000 00 4001 OOOl+O NO TEST+ e l~7 i~OHAF l O 1 27 0251C"i 00 0001 00050 DTE ST 
1 ::iQ 102 01 01oon 00 '+001 00002 MORE 
1 ~ 1 103 01 f044(' 00 0001 00052 YZERO 
1~2 104 01 01oor 00 4001 00027 CREP 
1~3 MORE 105 20 5044("1 45 0001 00047 DEGREE 
134 106 04 !060C'l 07 0044 00000 
1~5 l07 15 1040C"i 04 0000 00004 
1 :::16 1 l O 01 10600 07 0000 00007 
1~7 LOOP2 1 I l 45 06551') 00 '+010 77775 
1 "'0 l 12 01 01000 10 4001 00006 EVAL 
1 '+ 1 l 1 3 06 10601 25 0000 00007 
1"'2 1 1 4 04 1060? 00 0044 00000 
1 '+3 l 15 fs 10400 04 0000 00004 
l '+4 l 1 6 01 106on 00 0100 00000 
l "'5 l 1 7 01 1040('1 07 0000 00007 
1~6 120 01 01000 00 1+001 77767 LOOP2 
1~7 EVAL 121 01 2170('\ 04 0001 00034 YZERO 
l :,0 i22 Ol 10701" 00 0001 00035 · ·yoNE 
1 ::> I 123 01 IO~Q('\ 71 0000 00001 
1 !:>2 l 2'+ 0.1 !060!i 00 0000 00007 
1~3 125 01 4400f"I 00 4000 00001 
1°4 126 01 1042(') 00 4000 00000 
i 0 s 127 01 1042!" 00 0000 00004 
1 :,6 130 01 1070(') 07 1001 00027 YONE 
1 :,7 l 31 '+7 01s1n 67 4001 00006 Nd TEST 
l~O 132 05 06150 00 2001 00025 YONE: 
1 ?I 133 01 0 l OQf"I 00 '+001 00004 NOTE ST 
1°2 CREP l 3lt 04 IQ~Q('I 00 1001 00023 Yd NE 
163 136 01 1070('1 00 2000 00001 
16'+ 136 01 ,o~oo 00 2000 00004 
1~5 137 01 44001" 07 '+000 00003 
1~6 NOTE ST 140 07 !04Qf'\ 02 0000 00006 
167 1 lf. 1 06 50441 16 0001 00020 Xl 
I It"\ I LL ".:l l"\ll. • l"\C:::lil"\ f'\7 t,('\I"\('\ f'\lif'\liL 



1 ( 1 1 '+3 06 10500 00 0001 00017 X2 
112 14'+ 21 0655(') 00 2000 00007 
1 '. 3 1 45 04 ?0001 00 lf.001 00015 X2 
1 ''+ 146 '+'+ 05150 00 4001 776'+7 NEXT 
115 Exrr 147 06 o 1 oon 07 4'+00 00137 
1~6 150 47 4:2005 40 '+000 06000 
200 EPSLON 151 73 no l 06 27 '+630 0'+557 
202 DTE ST 152 75 0206!. 57 36'+0 55366 
20'+ 'n~047 153 06 2ooon 00 0000 00000 
·206 ERROR 15ti, 00 oooon 00 0000 00000 
.210 JEGREE ,55 oo 00('100 00 0000 00000 
2i2 'fZERO 156 00 00001"\ 00 0000 00000 
2!'+ YZERl 157 00 0000!" 00 0000 00000 
216 YONE 160 00 00000 00 0000 00000 
2~0 'fONE 1 l 61 oo 0000('\ 00 0000 00000 
222 Xi 162 00 oooon 00 0000 00000 
224 X2 163 00 00000 00 0000 00000 
2e!6 164 01 00100 00 0000 00000 
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