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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV·-164 
SAN OI[GO. CALIFORNIA PAGE 01 007-24 

REPORT ZIt ~91 
MODEL All 
DATE 6/20/56 

Sa,mple Pyoblem 
-29 :It 29 ...... is .e 

101 ,3139500615 4 .5048596477- It .6118035335 4 .6385646a84- 4 .1515033341 4 

106 ,4309664059- 3 .1144258462 "3 .0000000000 .966120555'- 1 .0000000000 0 

111 .0000000000 o ,0000000000 .OO~OCO~OOO .OOOOOOOOOt' .oo"oaon~oo 0 

116 .0000000000 (l ,000':1000000 .OOOCOOOOtJO .0000000000 0 ,OOOOOO~OCO 0 

121 ,0000000000 0 ,0000000000 .0000000000 .0000000000 0 .Ooooooonoo 0 

126 ,0000000000 0 ,0000000000 .0..,00000000 .OOOOOO~CO" 0 ,5048596417- 4 

202 ,1135023727 5 .24~555634e- 5 .34729lt-Q305 5 .82~9782252- 4 ,234388851e' 4 

207 .6223256157- 3 ,0000000000 '* .525442100~ 2 .0000000000 0 .oonOCOOOOO 0 

212 .0000000000 o ,0000000000 .OOOocoooon .ont't(}()nnOOO 0 • "''''"OOn~OOo " 217 ,0000000000 0 .0000000000 .01)00000000 .OOOOOnOOO() 0 .onoOOO~()OO " 
222 .. 0000000000 0 .0"00000000 .00000(10000 .OOOOOOOOI)~ 0 .~OOOOOOOOO 0 

227 ,0000000000 0 .OO(')OOOO~OO 0 .OOOOOO()·()On .61780:35~35 4 .24355C;634~- 5 

303 ,1420318524 6 .3699632856- 6 .1475097199 6 ,4196061725- 5 .1114095Q18 5 

308 .0000000000 0 .9406537104- 3 .5240619171- 5 .3'301825Q11 4 .1~31A08165 ! 

313 .0000000000 0 .0000000000 * .2399646300 5 .0000000000 0 .1062027047- 4 

318 .0000000000 0 .00(\(\00(\000 0 ,7200680527- 4 .193004115'- 4 • ()t}f}~f)onot\o 0 

323 .0000000000 0 .2103429817- 3 .000000000("1 .o~onOn()OO('l 0 .no('oo"nooo 0 
328 ,9019303291- 1 .0000000000 0 ,6385646884- 4 .3472949305 5 "6~96~,-e56- 6 

404 .2012897506 7 .9157463285- 6 .6139115888 6 .16299960~O- 6 .oooooooo~a n 
409 .1376238604 5 .54308371~0 4 .11S~211155- 7 .0000000000 n .o.,~oo{'}oon~ 0 

414 .OQOOOOOOOO 0 .0000000000 .3481976210 6 .ooonoooooo (\ ." ~nOtH')"OO(\ 0 

41<) ,0000000000 0 .800161116'· 5 .0000000000 .0000000000 0 ,0000000000 0 

424 .0000000000 0 .0000000000 .0000000000 .000000"0000 0 .oonoooooon 0 

429 .0000000000 0 .1515033341 4 .8239782252- 4 .14750971R9 6 •. , 7 57463? 85- 6 -,; 505 .1087084987 7 .7908151834 .... 6 .252802981Q 6 .4172939739- 4 .21 t48~.,.q18- 5 
-t 

I 510 ,1819402783 1-.0000000000 0 .104512.1812- 7 .14256~O171 4 .o~~ootlnoo(\ 0 ,... 
~ 515 .1024655024- 0 .0000000000 0 .35194'32551 6 .0000000000 0 .OOOOOOClO('}O 0 
::> ,... 

520 .1143933398 0 .3248422218- 1 .0000000000 * .0000000000 0 ,1139380806 0 .., -
< 525 .0000000000 0 .0000000000 * .ooooooon.on .1611736022- 1-.0000000000 (') 
L. 

601 .4309664059- 3 .2:343888'>78 4 .4196061725- 5 .613C)115R.8~ 6 .7~O8157~'36- (, 

606 .2930202641 5 .1330461241- 7 .1033342696 6 .315250~1aJ. 6 .0000000000 n 
611 .0000000000 0 .2273862205 4 .6731892793- 6 .10~03t31686 5 .oooo<)nno(')o 0 

616 .oaoooooooo 0 .0000000000 * .331'38n6204 6 .0000000000 (') .OOf'oooncoo c 
621 .oooooooono o .11<:)6194835- 6 .oooooo()oon *' .O(,)OOOOOOOC C .1478294679 5 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
.~~~~64 ClJ 001-25 5AN DIEGO CALIFORNI" 

-29 x 29 )latrix j.-

.O~OOOOOO00 0 .0000000000 0 .3527649574- 4 

.6223256157- 3 .1114095918 5 .1629996030- 6 

.8233909877 6 .10540483a8- 6 .244220!826- 6 

.;OOOOOOOOCO 0 .1855177321 4 .162951582:!- 6 

.0000000000 0 .0000000000 0 .5834576~36 5 

.0000000000 0 .1582955618- 5 .000000000(1 * 

.1524555205 4 .0000000000 0 .4009420664- 3 

.0000000000 0 .0000000000 0 .41729~q13~- 4 . 

.6689125411 6 .0000000000 0 .OOOooooooa 

.0000000000 0 .0000000000 .000000000(, 

.00000000CO 0 .0000000000 * .0000000000 

.0000000000 0 .0000000000 0 .OOOCOOOCOO 

,OCOOOOOOOO 0 .0000000000 0 ,9661205555- 1 , 
.1:;76238604 '5 .2114887q18~ 5 .315250Q181 6 

• .10301623e~ 6 .0000000000 * .0000000000 

.0000000000 0 .0000000000 0 .OOOOO()OO(')O 

.o60ocooo~O 0 .0(,,00000000 * .O(\i}OOOOOOC 

.0000000000 0 .0000000000 * .0000000000 

.0000000000 0 .0000000000 0 .0000000000 

.181940278~ 1-.000('\000000 * .O~0000!')()f')(l 

.2854295760 6 .1885468014- ~ .lQQ1422'06- 4 

.2676268826- 6 .B45c}686315 4 .10~4BOO400 5 

.7422a8809.0 5 .1989600164- 5 .0000000000 

.0(,00000000 !j .0000000000 * .0000000000 

.0000000000 0 .0000000000 0 .3301825977 4 

.OOOOOOO()00 0 .OCO~OOOOO/') 0 .OO()-OOOOOOt) 

.4391970185 7 .0000000000 0 .0000000000 

.1917222437- 7 .0000000000 0 .O~OOOOOOO() 

.f)()OOOOOO~() f) .000('"')00000 * .O~0.000noOO 

.OCOOOOOOO() 0 .OG0000f)OOO .0000000000 

.OOOOOOO~00 0 .1931808165 3 .()COOOOOnoo 0 

.COoooooono 0 .001)0000000 *' .OO~OOOOOOO 

,3342415114 7 .127:3862810- 5 .1956470381 5 

.15.76569586- 7 .1673271194 4 .0000000000 0 

REPORT ZM tl.q1 
MODEL All 
DATE 6/20/56 

.0000000000 0 .1144258462 

,2528029819 6 .1~30461241-

.000000000(, 0 .~oonoo('tooo 

.0000000000 0 .OOCOOOOOOO 

.0000000000 c .dOOOOOOOO~ 

.000000000(,) 0 .1216818~47 

.0000<"'00000 0 .oo('ooonooo 

.1033342696 6 .1054048388-

.0000000000 0 .0000000000 

.0000000000 (') .0000000000 

.0000000000 0 .(')0(')0000000 

.1083173-175 5 .2107882001-

.525442100l 2 ,9406531104-

.244220~e26- 6 .0000000000 

.0000000000 0 .O()OOOOOO~O 

.0000000000 0 .o~nOOO(\OOO 

.o~ooonooco C .O(\OOCOOOO~ 

.OOOco~ooon 0 .OOO()OOOOOO 

.5240639171- 5 .54308~7130 

.OI')OOO~OOOO (\ ."<"~OCOOO~O 

.0000000000 0 .OOCOOOOOOO 

.OOOO()0000C 0 .OCOO('OOOOO 

.0000000000 0 .216e'34007~ 

,9297632177 2 .0000000000 

.11~~271155- 7 .0000000000 

.OOOOCO~OOO () .1885468074-

.OOOOOCOOOO 0 ,1887073121 

.ooooonooon 0 .6536977121 

.OOOCOf)"OOO (\ .OOOOOOC()(?O 

.00000"0000 * .OOOOC'OO()()O 

,1045721812- 1 .2213862205 

.lq91422~06- 4 .0000000000 

.1121533331f. 5 .000000('1000 

.1252()8~151. 5 .3665006~11 

9-419 
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1222 

1227 
IJ03 

i30B 

1313 
1318 

132' 
1)28 

1404 

1409 

1414 
1419 

1424 

142~ 

1505 

1510 

1515 

1520 

152' 
1601 

1606 

1611 
1616 
1621 

... 
~ 1626 
of 

I 1102 ,.. 
1101 I 

~ 
'" 1712 .. . 

1717 
I( 
~ 1722 

1727 

1803 

1808 

1813 

.OOOO()~OOOO C 

,0000000000 0 

.0000000000 0 

CONVA.R - DIVISION OF GENEIAL DYNAMICS CORP. CV-164 
.A ... DIEGO CALt"ORNtA 

-29 x 29 llatrix A-

.O(lOOC'O(!OOO .... 124710612~- 5 

.1764121224 4 .0000000000 

.0000000000 0 .1425800171 4 

.OOO~O~OOOO 

.OOOOOOOC~C 

PAGE II 007-26 
REPORT III 491 
MODEL A.11 
DATE 6/20/56 

<" .O()OOOOOO'"'O 
0 .OOO()OO~OOO 

.6737BQ2792- 6 ,1855177321 

(J 

0 

4 

.0('100000000 o ,000('00001")0 0 ,00('0000000 .0000000000 0 .127A862810- S 

.1513472040 7 ,8821830093- 5 .0000000000 (') .OOOoooooon 0 .16511941C9 4 

.1060695183- 1 .66201:393:33 4 .0000000000 0 ,Ooooo"onoo 0 .543876(:)4Ql 6 

,0000000000 0 ,0000000000 0 .6121400032- 5 .0000000000 <' ,0000000000 0 
.1603925408 5 .0000000000 * .0(,)00000000 .OOOOOOOO~O 0 .0000000000 0 

.0000000000 0 .0000000000 0 .1050351686 5 .1629!S15823- 6 .0000000000 0 

.0000000000 0 .0000000000 0 .0000000000 .1956470:381 5 .8821830093- 5 

.2142'369990 7 .0000000000 0 .0000000000 .OOOOOt)OOOO 0 ,8607917470 4 

.1099693602- 7 .0000000000 0 .0000000000 .0000000000 0 .4120597796 6 

,0000000000 0 ,0000000000 o .~206810094- 5 .000<'000000 0 .OOOOOOCOOO 0 

.1043693818 , .OOOOOJOOOO 0 .0000000000 n .23~646300 5 .OOOOOO()OCO 0 

.1024655024. 0 .0000000000 0 .0000000000 .OO(JCO()OOOO n .oonoo~()ooO 0 

.2676268826- 6 .1887073121 5 .1121533134 5 .0000000000 0 .0000000000 0 

,1042037298 7 .2866537811- 6 .14216187B5 5 .9775445338- 4 .8q6B7550~7 4 

.2533990430- 6 .1120507474 6 ,0000000000 * .OOOOO(}OOOO 0 .122117()247- 5 

.0000000000 0 .OOOOOOi'()OO <) .01)0000000('1 .5236259131- 3 .00000000(,)0 0 

.cooooooooo '0 .0000000000 0 .OO~OOOOOOO .3481976210 6 .0000000000 0 
,OOoooooono 0 .0000000000 0 .0000000000 .OOOo~oooon 0 .8459686'15 4 

.1917222437- 1 .0000000000 0 .0000000000 .0000000000 0 .28665~T811- 6 

,1988558802 7 ,1112163267- 6 .3354713188 5 .3017815222- 5 .91572<15&48- 6 

.7969245389 4 .0000000000 * .000000000('1 .0000000000 0 .0000000000 0 

,0000000000 0 .0000000000 * .OOOOOOO()OO .0000000000 0 .OOO~Of)OOOO 0 

.0000000000 0 .1062027047- 4 .000000"000 .~5794'2551 6 .OOOOOO~OOO 0 

,0000000000 0 .0000000000 0 .0000000000 ,1094800400 5 .on('OOO~O!)O 0 

.1516569586- 7 .165114)4109 4 .0000000000 0 .1427618785 5 .111216~261- , 

.1639841941 1 ,3579762830- 5. ,3668268233 5 ,7618149984 5 ,1000440533. ., 

.23499316310 4 .0000000000 o .685606603! 5 .0000000000 0 .0000-000000 0 

.0000000000 0 .9698398057- 4 .000000000(,) .0000000000 (\ ,0000000000 0 

,0000000000 0 ,0000000000 0 .f)OOooor.oon .3313806204 6 ,ooooono('}oo 0 

.00000000':)1') 0 ,OOO('lOOO()()O 0 .Q(\OOOOOOOO .OOOt'10~COOO ~ .167~2711q4 4 

.1060695183- 1 ,86079174 7 0 4 .Q77544533S- 4 .335471'3188 II:. .3579762Q30- ~ ~ 

9-420' 



1818 

1823 

1828 

1904 

1909 

1914 

1919 
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2005 

2010 
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2025 
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2126 

2202 

2201 

2212 
,-.. 2217 
~ 
-.0 2122 P""I 
..-
J. 2227 , 
g 2303 
~ 

~2308 
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231~ 
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240~ 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. GV-164 
SAN DIEGO CAL.IFQRNIA 

-29 X 29 Jlatrix j.-

,1494353193 7 .7820ZQQ122- 5 .0000000000 

.1412618142 4 .0000000000 (\ .:3140563591 

,7494316235- 5 .0000000000 * .0000000000 

.00000000(,0 0 .0000000000 C ,0000000000 

,O~OOOOOOOO 11 .OO0('10('l~('!on * .Of"OOOOf)COO 

.lO996~3602- 1 .8968755097 4 .3077875221-

.1407180846 1 .000"0000000 0 .0000000000 

.0000000000 0 .0000000000 (\ .2087124571 

.4184782667- 5 .0000000000 0 .OOCOOOCOOO 

.1143933398 0 .0000000000 * .0000000000 

.7422888090 5 .6536977121 , .1252089151-

,2533990430- " .9151295648- 6 .1618149984 

.7922590978 6 .1712443284- 6 .22514}t~4Z7 

.0000000000 0 .0000000000 '* .0000000000 

,0000000000 ('; .0000000000 0 .1930041152 

.0000000000 o .0000000000 o .0000000(,)00 

.0000000000 0 .3665006111 6 .0000000000 

.7969245389 4 .1000440533- 7 .247241~668 

.9921300572 6 .3597784223 .. 5 ~2599568678 

.0000000000 0 .0000000000 * .176250159' 

.0000000000 0 .0000000000 * .0000000000 

,0000000000 o .0000000000 • .0000000000 

.0000000000 0 .5438769491 6 .0000000000 

.2399376310 4 .1198305783- 7 .1117285796 

.1397444025 1 ,6496881001- 5 ,3036412342 

.0000000000 0 .2077971fJ01 6 .0000000000 

.0000000000 o .oo~ooooooo * .o~OOO~O(\OO 

.0000000000 o .0000000000 .0000000000 

.0000000000 0 .4120591796 6 .0000000000 

.7412618142 4 .8141.394397- 6 .1407101198-

.7628170117 6 .0000000000 0 ,6301189950 

,0000000000 0 ,8380147004 5 .OOCOOOO()OO 
.00000000-00 0 .1139380806 0 .0000000000 

.0000000000 0 .216834C073 4- ,0000000000 

0 .2472433668 

6 .0000000000 

.0000000000 

.5834576336 

• 0 () <' 00 ('H'H~n' ~ 

5 .3668268233 

PAGE ON 007-27 
REPORT ZII 491 
MODEL All 
DATE 6/20/56 

4 .119830~18~'" 

C .0000000000 

0 .OOOOOOO~OO 

5 .0000000000 

0 .662G1~q3~! 

5 ,7820299122-

* .1111285796 5 ,8141394397-

6 .0000000000 0 .0000000000 

.7200680527- 4 .8001611163-

.0000000000 0 .OOOOOOOOOt) 
5 .0000000000 0 .0000000000 

·5 .0000000000 0 .000000000(,) 

5 .1407101198- 5 .315~21~201 

.6809209483- 3 .COOOO~OOO~ 

4 .0000000000 0 .~34842221a-

,ooooo('}oooo 0 .lq8q60~764'" 

.ocoooooooo 0 .1120501414 
4 .00000(,)0000 0 .111~44'3-2e4-

5 .12759()1501- 6 .2162222531 

5 .0000000000 0 .0000000000 

.0000000000 0 .1196194835-

.0000000000 C .OOOCOO()OOO 

.0000000000 0 .0000000000 

5 .2251419427 5 .35977a422~· 

4 ,6231452968- 6 .4528849146 

.ooooooncoo 0 ,0000000000 

T 

0 

0 

0 

4 

5 

6 

0 

5 

0 

0 

0 

5 

0 

1 

5 

6 

6 

4 

0 

6 

0 

0 

5 

4 

0 

.ooo~t'ocoo~ 0 .1?8295561e~.5 

.OOOOOO()()OO 0 .OOOf)OOOOOO 0 

.0000000000 0 .0000000000 0 

5 .2599568678 -5 .6496891001- ~ 

4 .3133104~15- 6 .0000000000 0 

.oooooocooo 0 .210342QS17- 3 

.0000000000 0 .OOCOOOOO(}O 0 

.1247106123- 5 .0000000000 0 

9-421 



21t14 .0000000000 

2419 ,0000000000 

2424 .1351326026 

2429 .0000000000 

2505 .0000000000 

2510 ,0000000000 

251! ,0000000000 

2~20 .0000000000 

2525 .8684594515 

2601 .0000000000 

2606 .0000000000 

2611 .0000000000 

2616 .0000000000 

2621 .0000000000 

2626 .6770817700 

2702 .0000000000 

2107 .1524555205 

2712 .0000000000 

2711 .0000000000 

2722 .0000000000 

2727 .3498604061 

2803 .9019303291-

2808 .0000000000 

2813 .160!925408 

2818 ,7494316235-
.... 
g2823 .0000000000 
.... 
j'2828 .3241272409 ,... 

~2904 .0000000000 

~2909 .0000000000 -
<2914 .1043693818 
:l... 

2919 .4184782667-

2924 .0000000000 

2929 .7014090261 

-29 x 29 Matrix A· 

Q. ,1221170241- 5 .Co.OOOOOOOO 

0 .3153213201 5 ,1275801501· 

6 .6641036020- 5 .5339020821 

~ .0000000000 * ,0000000000 

0 .1478294679 5 .0000000000 

0 .0000000000 0 .0000000000 

0 ,0000000000 0 .0000000000 

0 ,2162222531 4 .62'1452971-

6 .20918871l1- 6 .1293433351 

0 .0000000000 .0000000000 

0 .121f>818947 4 .1083173115 

o .0000000000 * .0000000000 

() .0000000000 0 ,0000000000 

0 .4528849346 It .3133104375-

6 .3261077612- 6 .1244318960 

o .0000000000 * .0000000000 

4 .2107882001- 5 .0000000000 

0 .0000000000 .OOOOOOOOO(} 

0 .0000000000 * .Ooooooonoo 
0 .oooeoooooo 0 .1!J32483536-

6 .0000000000 a .ooooooo~oo 
1 .0000000000 0 .16117!6022-

0 .0000000000 0 .92976'2177 

6 

5 

6 

6 

5 

6 

5 

5 

CV-164 PAGE CK 007-28 
REPORT ZM 491 
MODEL All 
D,ATE 6/20/% 

.68560660~3 5 .OOOOO()O()O() 

,30~6412342 4 .0000000000 

.153248'3536- 5 .2144214~6e ... 

.0000000000 0 .OOOOO~()OOO 

.0000000000 0 .0000000000 

.6721400032- 5 .0000000000 

.3140563~91 6 .0000000000 

.6301189950 4 .6641036020-

.4142761648- 6 .80812S12QO 

.oooooonooo 0 .onooo~oOO~ 

.0000000000 0 .OO()OO('t()O()O 

.5206e30~94- 5 .OOOOOo()aOO 

.2087724571 & .0000000000 

,53~9020821 5 ,2091887121 ... 

.1"2441094- 6 .0000000000 

.0000000000 0 .0000000000 

.0000000000 0 .0000000000 

.0000000000 0 .0000000000 

.0000000000 0 • Of)() 0000000 

.12934333!51 6 .3261077612-

.0000000000 0 .oo~(')oooooo 

1-.3521649574- 4 .oo-oOOOO()OO 
l .0000000000 0 ,1764121224 

5 .0000000000 0 .5236259731- s .0000000000 0 .q'ge~9aO!7-

5 .0000000000 0 .680920948~- ~ .1162507593 5 .2071971C}07 

0 .2144214568- 5 ,4142767648- 6 .124431S96Q 5 .0000000000 

6 .1202951671- S .0000000000 .0000000000 0 .0000000000 

0 .ooocoooooo * .000000000(\ .4009420664- 3 .ooo~ono()oo 

0 ,0000000000 * ,0000000000 .ooooo~oooo 0 .OCOOOO(}OOO 

5 .0000000000 0 .0000000000 .0000000000 0 .oooooooo~o 

5 .000000000.0 o .oococooooc .ooooo~ooo~ -0 .8~80147004 

0 .8081281290 4 ,1332441094- 6 .0000000000 0 .1202951611 ... 

5 .1221170247- 5 .0000000000 .6856066n33 5 .O()OOOOCOOO 
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0 

0 

0 

0 

6 

0 

0 

0 

0 

0 
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0 

0 

0 

0 
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CONVAIR - DIVISION OF GENERAL DY-NAMICS CORP. CV-164 
SAN (lIEG ... "' CALIFORNIA 

-29 X 29 Matrix 1 dehydrated-

000505 41452 "B •• der oard tor lilJ"R-
1 .3139500675 4 .5048596477- 4 .6178035335 

2 .4~0966405q- 3 .1144258462 3 .0000000000 

3 .5048596477- 4 ,1135023727 5 ,2435556348-

4 .2343888578 4 .62232$6157- 3 .0000000000 

5 .6178035335 4 .243~556348- 5 .1420318524 

6 .4196061121- 5 ,1114095918 5 .0000000000 

7 .3301825977 4.19318081"65 :3 .0000000000 

8 .1062021047" 4 .0000000000 1 .7200680527-

9 .2103429817- 3 .0000000000 2 .9019303291-

10 .3472949305 5 .3699632856- 6 .2012897506 

11 .1629996030- 6 .0000000000 0 .1376238604 

12 .0"00000000 3 .3481976210 6 .0000000000 

13 .1515033341 4 .8239782252- 4 .1475097189 

4 

PAGE CB 007~ 
REPORT ZM 491 
MODEL All 
DATE 6/20/56 

.638564~884- 4 .1515033~41 4 

.,.. .96612C~555- 1 .0000000000 .19 

5 .3412949'305 5 .82391822!32" 4 

.5254421003 2 .O(JOOOOOOOO 19 

6 .3699632656- 6 ,1475097189 6 

0 .9406537104- ~ .52406~ql11- 5 

1 .239964!:tl0C 5 .OO~O~OOO~O 0 

4 .19:;OO4115~ 4 .0000000000 1 

1 .0000000000 0 .63S5646884- 4 

7 .9757463295- 6 .6139115888 6 

5 .5430837130 4 .115;2'711~!5- 7 

2 .8001611163- 5 .C~OOOOCOOC 8 

6 .9757463285- 6 .1087084987 7 

14 .7908157834- 6 .2528029819 6 .4172939739- 4 .2114887918- 5 .1alq40278~ 1.' 

15 .0000000000 0 .1045721812- 7 .1425800171 4 .0000000000 0 .1024655024- 0 

16 .0000000000 0 .3579432551 6 .oonooooOOO 1 .1143933398 0 .3348422?1~- 1 

17 .OOooooooao 1 .1139380806 0 ,0000000000 2 .1611736022- 1-.000COOOOOO 0 

18 .4309664059· 3 .2343888578 4 .4196061725- 5 .61391158-88 6 .• 7q081578~6- 6 

19 .2930202641 5 .1330461241- 7 .1033342696 6 .3152509181 6 ,0000000000_ 1 

20 .2273862205 4 .6737892793- 6 .1050351686 5 .0000000000 2 .331~806204 6 

21 .0000000000 2 .1196194835- 6 .0000000000 1 .147829467q 5 .OO()OOS~OO(\ ! . 22 ,3527649574- 4 .0000000000 0 .1144258462 S .6223256157- '3 .11140 q18 

23 .1629996030- 6 .2528029819 6 .1330461241- 7 .823390t)877 6 .1054048298- 6 

24 .2442203826- 6 .0000000000 2 .1855177321 4 .1629515823- 6 .0000000000 3 

25 ,5834576336 5 .0000000000 2 .1582955618- 5 .0000000000 1 .1216818947 4 

~ 26 .1524!355205 4 .0000000000 0 .4~O9420664- 3 .OCOOOOCOOO 3 .417293Q73Q- 4 
....-I 

-r 27 .1033342696 6 .1054048388- 6 .6689125411 6 .0000000000 16 .lO8317~115 !5 
a-
d, 28 
0 

.2107882001- 5 .0000000000 1 .9661205555- 1 .5254421002 2 .9406531104- :3 

~29 .1376238604 5 .2114887918- 5 ,3152509181 6 .2442203826- 6 .()OOO()O<"t)()O 0 
r-
><30 .1030162389 6 .0000000000 21 .5240639171- 5 .54308371:30 4 .1819402783 1· 
::l. 

31 ,0000000000 3 .2854295760 6 ,1885468074- 5 .1991422306- 4 .0000000000 1 

32 .2676268826- 6 .8459686315 4 .1094800400 5 .0000000000 1 .7422888090 5 

33 .1989600764- 5 .O!")O'-"OOOOOO 1 ,2168340073 4 .OOO()O"~!jCO Z ,9297632177 2 

34 .0000000000 2 .3301825'117 4 .1153271155- 7 .Oooocooaoo 4 ,1885468014· 5 

9-423 



35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

!SO 

51 

52 

53 

54 

55 

56 

57 

58 

~ 59 
,.,.... 

ci:' 60 
I 

8 6 1 
0"-
t:: 62 

~63 

64 

65 

66 

67 

68 

CONVAIR - DIVISION OF GENERAL DYNAMICS COR ... CV-164 
5"N DIEGO C"LIFO .. NI" 

-29 X 29 Matrix A d~hydrat~d· 

.4~91970185 7 .0000000000 2 ,1987073127 

.6536971121 6 .0000000000 10 ,1931808165 

.2273862205 4 .0000000000 2 .1Q91422306-

.1218862810- 5 .1956470~81 5 .11215'33~34 

.1673271194 4 .0000000000 0 .1252089151-

.1247106123- 5 ,0000000000 2 .1764121224 

,6737892792- 6 .18551n321 4 .0000000000 

.8821830093- 5 .0000000000 1 .1651194109 

.0000000000 1 ,5438769491 6 .OOOO~OOOOO 

.160]'925408 5 .00000-00000 5 .1050351686 

.1956470381 5 .8821830093- 5 .214·23699'10 

.1099693602- 7 .0000000000 2 .4120597796 

.0000000000 1 .1043693818 5 ,0000000000 

,1024655024- 0 .0000000000 · 3 .2676268826-

.0000000000 1 .1042037298 7 .2866537811-

.8968755097 4 • 25~990430" 6 .1120501.74 

.0000000000 2 .5236259731- :3 .0000000000 

.8459686315 4 .1917222437- 7 .0000000000 

.1112163267- 6 .3354713188 5 .30178'b5222-

,0000000000 7 ,0000000000 1 ,1062027047-

.0000000000 :3 .1094800400 5 .0000000000 

.0000000000 0 .1427618785 5 .1112163267-

.3668268233 5 .7618149984 5 .1000440533-

.6856066033 5 .0000000000 2 .9698~98057-

.0000000000 4 .1673271194 4 .1060695183-

.335471'3188 5 .3579762830- 5 ,1494353793 

.2472433668 4 ,1198305783- 7 .7472618142 

.0000000000 1 .7494316235- 5 .0000000000 

.6620139333 4 .lOCJ9693602- 7 .8968755097 

,7820299122- 5 .1407180846 7 .0nOOOnOOOQ 

.0000000000 1 ,2087124571 6 .0000000000 

.7200680527- 4 .8001611163- 5 .114'3933~98 

.6536977121 6 .1252089151- 5 .0000000000 

,7618149984 5 .0000000000 1 .792259097fJ 

5 

'3 

4 

5 

5 

4 

3 

4 

1 

5 

7 

6 

1 

6 

PAGE 01 007-30 
REPORT ZM L91 
MODEL All 
DATE 6/20/56 

.ltJ172224'31 .... 1 .0000000000 

.0000000000 0 ,1045721812· 

.0000000000 0 ,3342415114 

.ooooooOOOC 0 .151656(}!86-

,3665006311 6 ,0000000000 
.0000000000 4 .1425800111 
.1278862810- 5 .1513472040 

.1060695181- 7 .~62013q33~ 

.67214COO32- 5 ."t'tOOOOOOOO 

.1629515~2~- 6 -10000000000 

,00000(,,0000 2 ,8607911410 

.OOOCOOOOOO 1 .52068300"'-

.2399646300 5 .0000000000 

.1887073127 5 .11215331~4 

2 

7 
7 

7 

1 ,. 
T 

4 

1 

~ 

4 , 
0 

5 

6 .1427618785 5 .9715445338- 4 

6 .0000000000 1 .1221170241- 5 

3 .3481976210 6 .0000000000 4 

2 .28665~7B11" 6 .lQSS55ee02 7 

5 .9151295648- 6 .7Q6924 cY389 4 

4 .Ooooooonoo 0 .3579432551 6 

* .1576569586- 7 .165119410<;) 4 

6 ,1639B41Q41 7 .357Q762830- S 

7 .2~99376'310 4 .0000000000 0 

4 .0000000000 5 .3313806204 6 

7 ,8607917470 4 ,9775445,~e- 4 

7 .7820299122- 5 .0000000000 0 

4 .0000000000 0 .3140563~91 6 

6 .5834576336 5 .0000000000 4 

4 .3077875221- 5 .366826B'-~'3 5 

1 .1117285796 5 .6141394397- 6 

1 ,4184782667- 5 .0000000000 1 

0 .0000000000 3 • 74228fH~~qO 5 

1 .25!~990430- 6 .9157293648· 6 

6 .1712443284- 6 .2?5141<:1427 5 

9-424 



CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

-29 X 29 latrix A dehydrated-

69 .1407101198- 5 .3153213201 5 .0000000000 

70 .1930041152 4 .0000000000 0 .3348422218-

11 .0000000000 0 .3665006317 6 .0000000000 

72 .1000440533- 7 .2472433668 4 .0000000000 

73 ,3597784223- 5 ~25q9568678 5 .1275801501-

74 ,1762507593 5 .00(')0000000 5 .1196194835-

75 .0000000000 2 .2399376310 4 ,1198305783-

76 .3597784223- 5 .1397444025 7 .6496881001-

77 .4528849346 4 .0000000000 0 ,2077971907 

78 .0000000000 5 ,4120597796 6 .0000000000 

79 .1407101198- 5 .2599568678 5 .6496681001-

80 .6301189950 4 .3133104375- 6 .0000000000 

81 .2103429817- 3 .OOCOOOOOOO 0 .11393a0806 
, 

82 .0000000000 0 .1247106123- 5 .0000000000 

83 .6856066033 5 .0000000000 1 .3153213201 

84 .OCOOOOOO~O 0 ,1351326026 6 .6641036020-

85 .2144214568- 5 ,0000000000 5 .1478294679 

86 .000000001"10 3 ,3140563591 6 .O~OOOOOOOO 

87 .6301189950 4 .6641036020- 5 ,8684594515 

aa ,4142767648- (; .8081281290 4 .0000000000 

89 ,0000000000 4 .5206830094- 5 .OOOOO()OOOO 
90 .4528849346 4 .3133'104375- 6 ,5339020821 

91 .3261077612- 6 .1244318960 5 ,'1332447094-

92 .2107382001- 5 .0000000000 14 .1532483536-

; 93 .3498604061 6 .0000000000 3 .901930~291-
>C) 

:: 94 ,3527649574- 4 .0000000000 2 .9297632177 
I 

Cf 95 .1603925408 5 ,0000000000 0 .523625<]731-
0 
~ 96(.7494316235- 5 .0000000000 0 .6809209483-
r-f 

t- 97 ,0000000000 0 .2144214568- 5 .414276764-8-
>< 
0.. 98 .3241272409 6 .1202951677- 5 .0000000000 

99 .1043693818 5 .OOOOOO01J:)~ 3 .4184782667-

100 .ocoooooooo 0 .8081281290 4 .1332447094-

101 .7014090267 5 .315?·213?Jl 5 .OOOOOOOOO() 

2 

1 

1 

0 

6 

6 

7 

5 

6 

2 

5 

1 
0 

1 

S 

5 

5 

1 

6 

5 

3 

5 

6 

5 

1 

2 

3 

3 

6 

5 

5 

6 

2 

PAGE CI 007-31 
REPORT ZJI 471 
MODEL All 
DA TE 6/20/56 

.680Q209483- :3 .OOCOOOOOOO 

.0000000000 3 .ltlS9600764-

.1120507474 6 .7C)69245389 

.1712443284- 6 .9~21300572 

.2162222531 4 .0000000000 

.0000000000 5 .5438769491 

.1117285796 5 .2251419421 

.3036412342 4 .6237452968-

,oooconoooo 6 ,1582955618-

.7472618142 4 .g141394~97-

.7628170177 6 .00000.00000 

.8380141004 5 .OOOOOOOOO~ 

.OOOOOOO~OO ~ .216e34()O;~ 

.1221170247- 5 ,OOOOOOOOO~ 

.12;~A01501- 6 .3036412342 

.5339020821 5 .1 C;t2483536-

,0000000000 5 .6121400032-

,2162222531 4 .6?3745?Q71-

,2091881123- 6 .12934333~1 

.1216818947 4 ,108311"3115 

.2081724571 6 .0000000000 

,2091887123- 6 .6770817700 

.ooooo(')ooo~ 5 .1524~55205 

,1293433351 6 .3261077612-

,oooocooooo 0 .1()11736022-

.0000000000 0 .1164121224 

.0000000000 0 .9'6~83qe057-

.1762507593 5 .2077971901 

.1244318960 5 .0000000000 

.4009420664- 3 .0000000000 

.QOOOCc\1000 ? .S380141004 

.0000000000 0 .1202951677-

.6809209483- 3 .oooonooooo 

9-425 

2 

5 

4 

6 

1 

6 

5 

6 

5 

6 

0 

1 

4 

0 

4 

5 

5 

6 

6 

5 

1 

6 

4 

6 

1-
4 

4 

6 

0 

5 

~ 

5 

2 



CONVAIR - DIVISION Of GENERAL DYNAMICS CORP. 
SAN DIEGO CALIFOANIA 

CV-164 
PAGE ex 007-32 
REPORT Zl{ L91 
MODEL All 
DATE 6/20/;6 

-29 x 29 .trix A - Largeat 'rl BigeDYalue.· 

1 .6050891256 7 .4820651418 7 .3700033876 7 .3225412389 7 ,2977321211 

2 .1646348332 7 .1490469~95 7 .1347716962 7 ,1225370950 7 ,11297634'5e 

~ .1094844363 7 .1922861~97 6 .6464302894 6 .510566~22q 6 .2580032290 

4 .2201522604 6 .1811115067 6 .1406394162 6 ,134~232215 6 ,9338440632 

5 '.5232201519 5 .3466753013 5 .2798447725 5 .174369Q669 5 ,9583780118 

6 .2143506278 4 .1721665082 4 ,0000000000 .0000000000 0 .0000000000 
"BipJlYector. or last 11 ligemaluee obtained-

101 .1697784185- 1-,6755937912 1-,3457751454- o ,1814290725 0 ,4058064022 

106 ,2874679484- 1-.1092355938- o ,1728186382. 1-.1~17~15504 0 .145065,4Q2 

111 .9123459799 1-.40'39786652 1-.2948166163 1-.5848954248 1·,1642059764 

116 • 1244212824 o .248052225t- o .6521085402 1-.1602914272 o ,9849781016 

121 ,2427652997· o ,1974710336 1-,859146.683 1-.4886983299 0 ,121Q07S.36-

126 .14909188~6- o .1515251822- o .2346617991- o .205195315~ 0 .21241682~~-

02 .8314540038 1·.!201122824- o· .1774026901 I) .402~391958 0 .2868516199-

207 .91~8417021- 1 ... 18299696il- 1·,1996857545 o ,1821321809- 0 .6!57639'69 

212 ,1717095256 o .2659664181 2-.3263859225~ 1-.2572519443- 1-.4394512Q06 

217 .6806955943 1-.6'459460649 1-.7992108421- 1-.2'50118370 1-~1852701205-

222 .9677660624 1-.1073834896- 0 .60,7754732- o .1782293861 o .6~5001626!-

227 ,2545626737- o .26247'32735 0 • 1114319574 1-.132,~q6579 ... 1-.53~4475~93 

303 .1620893913- ~ .. 1435047883 0 .2972~67397 0 ,1179961371- t-.5001e66488-

:30B .648171820Q 2-.1386099c}89 0 .2881271292- 0 ,154e336~12 1-,1541669221 
313 .1525161930- 0 .160Q666900- .1-.1834046828- 0 .11296829~1" o .1365687921 

318 .3122803859- o .6186870996 1 •• 181191'179- 0 .S7495A6086 t-i24382~5325-

323 .2113591327 o .19559144·83 o .3511148665- 1-,2620149084 o .4324840206 

; 328 ,6192496442 1-.3006676827- o .9607619630 4-.3521313011 2 ..... 4685902155 
..0 
:: 404 .6393032289 1-.9352180874 1-.156'4768509- 1-.21e2667~06" 1-,5753742916 
• 9" 409 ,7728232204 1-.2161610841- 0 ,602449J102- 1-.1114"3095 O·.1~70456117 

0 
~ 414 .2412643761- 1-.2944'370100- 0 ,3231233726- 0 .2058412532 o .2Q96115851 
..... 
t- 419 .118374030~- o .4367102724- 0 ,1664~13204 o .19'790~96(') o ,2054768961· 
>< 
c.. 424 .7055714447 1-.182990378=7- 0 .1071008541- o .3954392783- 1-.4003045t')Ol-

429 .219358978:3 o .2018166822- 1-.5997832751 1-,1686872136- o ,6101353041-

'05 .4541.021708- 1-.1863391329- 2-.1349249255- 1-.4557548178 2-,21677263~O-
.' 

510 .5546211914 2-.2984743251 1-,5053491244 1-.1222528709 0 .64C)521353t3 

515 .1146143609 o .2057434154 o .1740178109 o .25178(')6679 o .2282'3P.44~q 

9-426 

1 

7 

6 , 
4 

0 

0 

0 

0 

1 .. 

0 

1-

1. 

1-
1· 
1~ 

1-

1· 
1-

0 

0, 

0 

0 

1-
4-

0 

0 

0 

0 

1-
1-
1-

0 



520 .2953384'03 

525 .2412226701-

601 ,9872538702 

606 .1374329011-

611 .2908455711 

616 .1198812814-

621 .2853843273-

626 .1931608232 

702 .2561387440-

707 .158334e658 

112 .8227234336 

717 .1601919207 

722 .1918084555-

727 .9964869954 

803 .6141797102-

808 .1425485252 

813 .6837600983 

• 818 .206105614~ 

823 .1057026602 

828 .2055625735 

904 .1241868296-

909 .4615453073 

914 .2343719156 

- 919 .2578171128 
~ 
...0 924 .8861986790-.-4 -I 929 .4681'968794 0'-

I 

8 1005 .1402282325 
0'-
~ 1010 .1931098290-

~ 1015 .8279944112-

1020 .1031313519-

1025 ,3272412981 

1101 .6548873728-

1106 .4233536414-

1111 .9652626801 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 
SAN DIEGO CALIFOR"'''' 

o .1619788842 0 .1447275071 

o .1401179015 0 .2.432285432 

1-.2602498939- 0 .4556905858 

1-.5344956371 1-.1107903066 

1-,4470656228- 1-.8331004188 

o .246324C048- o .2197142242 

o •. 2024274199 o .2767826831 

1-.1184416024- 1-.7835559702 

o .3238764402 o .1390626251 

o .3131682609 1-.5754754076 

1-.7917191980- 1-,2729067231-

o ,1914955548- o .1272063791-

o .1560439940- o .7616729855-

1-.1043866043- o .3308523595 

1-.5803298607- 1-.9705684006-

1-.334580ae88. o ,2015108966-

1-.2418526175 1-.247220948C 

o .3541688532 1-.1576327795 

1-.3945798687 o ,2271121Cj82 

0 .3616729594- 0 .4028024152-

o .2200037762- 0 .1922119896-

o .74~6527908- '-.5319631179-

1-.2749795002- 1-.9006965406-

1-.9245449~95- 1-.1601742298-

1-.3590653941- 1-.3372141267 

1".1918261949- 1-.1331762857 

1-.1127049421- 2-.8704605938-

3-.2492475922 2-.2137876390 

2-.5123606982- 2-,4697118496 

1-.4919491178 1-.27896~4266 

o .3983715423 0 .2569282457 

o .1322672434 0 .4436966511 

3-.1411090518- 0 .21')84736623-

1-.1440845923 0 .7640430626-

PAGE CW 007-'3 
REPORT ZJ( 491 
MODEL All 
DATE 6/20/56 

0 .:3142234047 0 ·.3534751444-

0 .4693848755- 0 .1371039500-

0 .1924160211 0 .13376~O529 

1-,2635041571 0 .1116530260 

1-.69038618Sc} 1-.3254714,aO-

o .2178939709 0 .2041412899-

0,1051527654- o ,8090153012 

2-,3597428473- o .1019303177 

o .1098771774 1-.1460346445-

o .1152095186 0 .8~411880("l7 

1-.1008935401 0 ,1765S52304 

o .2047718818 0 ',14<)5487239 

1-,1409317877- 0 ,4474957896 

o .3120~70141- 1-.6010294681 

1-.8509412051- 2-.1116441731 

1-,9353284944 2-.8510108628 

1-.1103324698 0 ,3293018632 

0 ,3847625000 0 ,2297059967 

o .1507579325- 0 .2176791400-

o ,6369742101 0 .2:309429C04 

2-.1862118391 0 .2q4975~q~2 

1-.1389994164- 0 .1027053755-

1-.1836035234- 0 .2Q1:3061208-

o ,3353042183- 1-.2Q26734688 

1-.4296493994 1-.3~31653875-

1-.212732~6~4 1-.1?086512SQ 

2-.5376445899 3-.16167804SQ-

1-.7163426069 1-.2721548472 

1-.2279688404 0 .1262890~8a 

0 .2374814917 0 .1027065!596 

o .3027827199 o .58125018'0 

o ,24307(\1760 0 .277381418Q 

1-.3100173512- 0 .10<)0777226 

3-.2027671427- 1-.50972291~5 

9-427 

0 

0 

0 

0 

1-

0 

1-

0 

1-

1-

0 

0 

1-

1-
0 

1-

0 
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1-
1-

1-
1-

1-

1-

1· 

1-

1-
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0 

0 
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(\ 

1-



CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO CALIF!)"""" 

CV-164 
PAGE CB 007-34 
REPORT Z)( 491 
MODEL 411 
DATE 6/20/56 

1116 .1041514800 0 .1455984896 0 .1542009111- 2-.2660670653- 1-.a5456630~4 1-
1121 .1083388567 ~ .1924152284- 2-,3142390786- 1-.3320401456 1-.26222S?131- 2-
1126 .3080861266- 1-.2706141637- 1-.2473936938- 2-.3564~q857a- 1-.3254114!SO- 1· 

-29 z 29 .vix .l- 17 and A7 - -tJ tor 5 Lui; Big_lIftl._ and ·'Ilgenvectora Obtained-

• 1 .2852466901 4 .7167909440- 4 .906351413'3 4 ,3891594201 4 .lQ86554i83 4 

2 .4086722617- 3 ,.4430918353 4 .8780640983 :3 .1610437891 5 ,3224018411 4 

3 .2335918251 4 .2302347264 4 .2215584115- 4 ,7631150934- ~ ,2823453282 4 
4 .4941644253 4 ,4482887045 '+ ,5358902828- 4 .3559803496- 4 ,513043376S 4 

5 .41850 42341 4 .5367659211- 4 .4366808899- 4 .21'3150158~- 4 ,3Q4!90t9!1- '4 

6 .1252293543 4 .2788617120 4 .2921205043· 4 .9258729738 4 ,0000000000 0 

q -~~. 
1 ,25 4587113 .3-.584840 7745- ~-,1263141632 2·.67e53~2761- 3-,1112222671 ,-
2 ,19431710 24- 2-.9536743164- 4-.2238154411 4-,4587173462 3-.2590417962 3-

:3 .1322746277 2-,1255750656- ~.47242641,45 ~-.104S76~492 3-.305056~719 3--
2-.' i 149177551-

. .. 
~ 4 .1109361648- 3-,1618466797 3-.5263090133 3·.2Q9930S125- 3-...0 ...... 
....... 

5 .:>19990 921°- 3-.14781951~O 3-,100 2353668 3·,4~O3726959 :3-.4S4902~489 3· I 
0- i 

I 
.3117322922- 4-.,354886 0 5 SO 3-,49°1885986- 3-,5884170 532- 3- ~ OOO(H.,O{'cnO (j 0 6 

0 
a-...... 
r-
>< 
0.. 

1 .5440983961- :3 .1048014229 4 .1070945040- 4 .101192113~- 4 .1692379541- 4 

2 .14837e2086- 3 .1946738062 4 ,2485619473 3 .5e~40B574'- 4 .~511752616- ! 
3 .1630930404 ~ ,1483907992 4 .1192272509 4 .4217181Ci94 3 ,4~108144q7 ! 

4 .1923865984 4 .5742036'509 4 .3593~62558 4 ,6175642175 3 .2748642092 4 

5 .6709101952 4 .40053826t)7 4 • 1 8 If 3 1 '34 ? 2 2 3 ,6980287668 4 • 3q6Q 15 1f893 4 

6 .2628765960- 4 .379567')600- 4 .35e431~749 4 ,630649(j416- 4 .O('Or100()~On 0 

9-428 



'q" 
...a 
~ 

~ 

I 

'" I 
0 
0 

'" -l-
x: 
0... 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

1 ,4420876503 3-.655353~693-

2 .1810613952 3-.1014292240-

3 .1581385131- 3-.6322860718 

4 .9267926216- 3-.1010894nS 

5 .4863739013- 3-.1 :37686729 /,. 

6 .3905296325- 3-.1571178436-

1 ,3860370252- 4 .6104620982 

2 ,1842129259- 2 (1784613621 

3 ,5577404519- 3 .1332140528-

4 ,8632015419- :3 .1759616660-

5 .1535074602- 4 .3213483627-

6 .3231788901 3 .4117666688 

1 ,4743337631- 3-.3623962402-

2 .1181596890- 3-.2995133400 

3 .2039968967 3-.6852746010-

4 .2179443836 3-.8629560470-

5 • .3635883~31- 5-.1727342605-

6 .2860575914 3-.1317709684 

1 ,5262494217- 2 .3670434084 

2 .3092504680- 1 .2388179941-

3 .6838390588 1 ,5865302533 

4 .1405645601- 2 .1288661291 

5 .1349666774 .., .7653385296 ~ 

6 .1092935718 4 .7048841961 

3-.2121885818 

2-.1311376691 

3-.2524852752 

2-.36025047~O-

3-,2712234854-

3-.165224075'-

4 .2213~O3524 

4 ,2826977963 

4 ,9843081920-

4 .2791814680-

3 ,2804917842 

3 .l1929a4~S8-

3-.2453178161-

3-.1343339681-

3-.2457424998-

~-.8715689182-

3-.3219745579-

3-.7416307926· 

2 .5836455391 

2 ,1475005865 

2 .1965289407 

3 ,625434:;042 

3 .6515327.532 

"3 ,8306868796 

PAGE OJ 007-35 
REPORT ZJ( 491 
MODEL A.1l -
DATE 6/20/56 

4-.1532733440- 3-,2561768097 

3-.1082420349- 3-,1841581066-

3·.1296848058- 3-.2364650'6e 

:;-.10567Q0352 3-.163316'1261-

3-.1966953217- 3-,2461611829 

3-.2198219299. 3-,0000000000 

3 ,11Q0178442- 4 .210e461695-

3 ,4423348312 4 ,7126259464-

2 .2246167689 3 .263536667'· 

:3 .2470861891 :3 ,88606290"-

~ .8-498887871- 3 .34·41209253-

:3 ,4492850306 g ,0000000000 

3·,92611~qa12 ~-,1211166182 

3-,4270076752- 3-,7453656290 

3~.121593415~- 3-.2360116061-

4-,1202076673~ 3-,6519556045 

4-.4321~36146- 3-.546~8751"o-

4-.40954!5142 3-.0000000000 

2 .3316032743 2 ,384721~~S5 

1 .4435703933- 2 .5295424619-

3 .7466571~80 2 .2211582~O5-

~ .3464750232 ~ ,282Q406340-

3 ,2817761727 3 ,SQ7788S15'3 

3 ,1594666481 4 ,~OOOOOOO~O 

9-429 
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CONVAIR - DIVISION Of GENERAL· DYNAMICS CORP. CV-164 
SAN DIEGO CALlFO"NIA 

1 .27'3180299 2-.2706145~67 2·.125~914088 

2 ,4352668766- 3-.6409106548- 3-.2651748946-

3 • 2622641623 3-.2096276730 3-,2464428544-

4 .2021472901 3-.294402'2417 3-,96 l t-7011757-

5 .2973526716 4-.5951523781 4-.1850426197-

6 .9459257126 4-.272095.2034 4-.1901388168-

1 ,1127496843- 4 ,2277200880 3 .763897107<1 

2 ,7289659832- 0 .2429425149- 3 ,3589217010-

3 .1661858749 :3 .2480653283 3 .1315410038-

4 ,1793139050 3 .2506719238 3 ,2654883854· 

5 .1865230494- 3 .3312833250.- 1 ,5410145628. 

6 ,5304217386- 2 .4660101890- 2 ,4259395062-

1 ,1210570335- 3-.1935139298 3-.7665157318 

2 ,9280181257- 4-.1234561205 4-.1236610114 

3 .'013719851- 4-.8308142423- 4-.1623353455 

4 .6134063005- 4",8834898472 4-.6061152089· 

5 .177122652?- 3-,8745200466- 4 .. ,1138821244-

6', ,6124749779- 4-,6714835763 5-.1042240765-

PAGE CI 007-36 
REPORT ZJ( 491 
MODEL All 
DATE 6/20/56 

2 .... 7146596908 3 .. ,3QI081q12~ 

4-.5328077823- 3-,2559524146 

3-,1937970519- 3-.2101590524 

4-.27~8e33427 4-.1083612442 

3-.1238435501- 3-.2QS0429916-

4-.146:3eQOO75 3-.0000000000 

3 .4184852155 '3 .4775577502 

2 .5337460612- '3 .lA71Q51176 

1 .~490~80232- 2 ,8775775775 

1 ,4580782139- 2 .1471273158 

2 .5716629106 2 .4514717266-

1 .61~6540591· 2 .OO(}OOOOCOn 

4".2190023660- 3-.1531'9?''3~6 ... 

4-.1299381256- 4-,1a8581645'-

4-.1191534102 4-,5436092615 

4-.1616589725 441J1t.38061290Qe-

4-.9864196181 4-.2568820491-

3-.12188771~3" 3-.0000000000 

9-430 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 
SAN Dti.G\."' \"~A.lIF(l~NtA PAGE eN 007-37 

REPORT ZM 491 
MODEL All 
DATE 6/20/56 

Code 

40000 OOOC~ 45 00000 41076 JUr.1P TO STARTER 
40001 00001 00 ooooe ooooe 2N 

40002 00002 00 00000 00000 N-l 

4oon'! OOGf), 00 00tirO ('IOO~O E 

40004 00004 00 OOO()O 00000 E 

400C5 00005 00 00000 00000 N 

40006 00006 00 00000 00000 2NX2'S 

40007 00007 00 00007 77777 LAST ITERATION SWITCH 

.0010 COO10 00 00000 00000 INDEX 
40011 00011 00 00000 00000 AX 

40012 00012 00 OQOOO 00000 RQ 

40013 00013 0('1 00000 00000 TEMPORARY 

40014 00014 00 00000 00000 CELLS 
40015 00015- 00 41452 00000 L (MATR J x.· AMO) X2'5 

40016 00016 00 41452 41452 L (AM 0) X2's + L (AMD) 
40017 00011 00 f)OOOO conoo 0{ 

40020 00020 00 00000 00000 

40021 00021 00 00420 00420 L (V,) X2
1
,.. + L (V, ) 

40022 00022 ~o 00420 00420 L (v)) X 21
5' + L (v.) 

40023 00023 00 00420 00420 L. (A ) X 2'5" ... L (A ) 

40024 00024 00 00000 00000 TYPING INDEX 
40025 0OO2!5 00 00000 00000 OP 1 

40026 00026 00 00(100 ('Ionco 
40027 00027 00 00000 00000 OP 2 

400'0 00030 00 00000 00000 
~ 40031 00031 00 00000 00000 RES ...0 
1"""1 

--- 40032 00032 00 00000 00000 I 
0"-

I 40033 00033 00 00000 00.,00 INNER 0 
0 
0"- 40034 00034 00 00000 00000 PRODUCT 1"""1 

r-
40035 0003' ob 00000 00000 S OF Vl. + SV, >< c.. 
40036 00036 00 OrlQno ()OOOO 

40037 ~OO31· 00 00002 00000 

9-431 



40040 00040 

40041 00041 

40042 00042 

40043 00043 

40044 00044 

40045 00045 

40046 00046 

40041 00047 

40050 00050 

40051 00051 

40052 00052 

4005.3 00053 

40054 00054 

40055 00055 

40056 00056 

40057 00051 

40060 00060 

40061 00061 

40062 00062 

40063 0006' 

40064 00064 

40065 00065 

40066 00066 

40067 00067 

40070 00070 

- 40071 00071 ~ 
...0 .... 

40072 00072 --I 
0' 40073 00073 I 
0 
0 40074 00074 0' ..... 
t- 40075 .0007' 
>< 
~ 40076 00076 

40071 00077 

CONVAIR - DIVISION OF GENERAL DY~AMICS CORP. 

00 00000' 00000 ZERO 

00 00000 00002 

00 00000 00()Ol 

00 00000 00000 

00 OOCOo 00000 TEST INDEX 
00 00000 oonoo INDEX 
00 00000 00000 INDEX 
00 00000 00000 ITERATION COUNT 
31 76000 76002 ARITHMETIC PACKAGE 

45 0(") 000 30000 
i;·5 00000 00016 

45 00000 00142 

11 00027 20000 

47 00056 00050 

11 00025 20000 

47 000&3 00060 

11 00040 00031 

11 00040 00032 

45 00000 00051 

54 20000 00042 

73 00027 10000 

11 00040 00025 

74 10000 00025 

11 20000 00031 

23 00026 00030 

11 00025 20000 

47 00074 00073 

21 00026 00042 

11 00026 00032 

45 00000 n0051 

11 00025 20'000 
47 00100 00120 

CV-164 
PAGE CI 007-38 
REPORT ZJ4 491 
MO[,EL All 
DATE 6/20/56 

CA 001 

9-432 



40100 00100 

4CIOl C~lOl 

40102 00102 

40103 00103 

40104 00104 

40105 00105 

40106 00106 

40107 00107 

40110 00110 

40111 00111 

40112 00112 

40113 00113 

40114 00114-

40115 00115 

40116 00116 

40117 00117 

40120 00120 

40121 00121 

40122 00122 

40123 00123 

40124 00124 

40125 00125 

40126 00126 

40127 00127 

40130 00130 
"qI 40131 00131 -.0 
r-f 

'-' 40132 00132 I 
<:J'-

I 40133 00133 0 
0 
0"- 40134 00134 r-f 
t-

:>< 40135 00135 
c... 

40136 00136 

40131 00137 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 

11 00027 20000 

47 00105 00102 

11 00025 00031 

11 00026 00032 

45 0000'. nOOS1 
11 00026 20000 

36 00030 00032 

46 00116 00110 

11 00025 20000 

11 00021 00025 

11 20000 00021 

11 00026 20000 

11 00030 00026 

11 20000 00030 

12 00032 20000 

42 00141 0012' 

11 00027 00031 

11 00030 00032 

45 00000 00051 

16 20000 Ii0124 

54 0'0027 00000 

35 00025 20000 

11 00040 00032 

74 20000 00032 

11 20000 10031 

47 00133 00132 

13 00032 00026 

11 00032 20000 

42 00140 00136 

23 00026 00207 (00.2.6) - " 0 
21 00032 00026 

45 00000 00051 

CV-164 
PAGE CI 007-39 
REPORT ZK 491 
MODEL All 
DATE 6/20/56 
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401~O 00140 

40141 00141 

40142 00142 

40143 00143 

40144 00144 

·40145 00145 

40146 00146 

40147 00147 

40150 00150 

40151 00151 

40152 00152 

40153 00153 

40154 00154 

40155 00155 

40156 00156 

40157 00157 

40160 00160 

40161 OQ161 

40162 f00162 

40163 00163 

40164 00164 

40165 00165 

40166 00166 

40167 00167 

- 40170 00170 
~ 
-.() 40171 00171 ..-f 

'-' 
I 40172 00172 0"-
I 

0 40173 00173 0 
0"-
f"'"! 40174 00174 r-
>< 40175 00175 c.. 

40176 00176 

40177 00177 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

00 00000 00046 

00 00000 00043 

71 00025 00027 

11 00040 00025 

74 20000 00025 

11 20000 (lon31 

47 00151 00147 

11 00040 00032 

45 00000 00051 

23 00025 00141 

21 00026 00030 

35 00025 00032 

45 00000 00051 

15 00022 00165 

15 00021 00163 

11 00002 00010 

23 00033 20000 

23 00034 20000 

75 30002 00164 

11 30000 00025 

7' 30002 00166 

11 30000 00027 

37 00051 00053 

75 30004 00171 

11 00031 00025 

37 00051 00052 

11 00031 00033 

11 00032 00034 

21 00163 00037 

21 00165 00037 

41 00010 0OI~ 
45 00000 30000 

INNER PRODUCT SET 

SET L (VI) 

SET INDEX = N-l 
STORE 

0 

V, 

~ OP 1 

VJ. 

~ OP 2 

MULTIPLY 
RES -10P 1 

INNER PRODUCT --7 
ADD 

STORE 
INNER PRODUCT 

SET FOR 
NEXT ELEMENT 

PAGE eN 007-l~o 
REPORT Z)( h91 
MODEL All 
DATE '6/20/50 

L (v2 ) 

OP 2 

INNER PRODUCT COMPLET[ 

EXIT 

9-434 



40200 00200 

40201 100201 

40202 00202 

40203 00203 

40204 00204 

40205 00205 

40206 00206 

40207 00207 

40210 00210 

40211 00211 

40212 00212 

40213 00213 

40214 00214 

40215 00215 

40216 00216 

40211 00217 

40220 00220 

40221 00221 

40222 00222 

40223 00223 

40224 00224 

40225 00229 

40226 00226 

40227 00221 

40230 002:30 

40231 002~1 . 

40232 00232 

~ 40233 00233 
...0 
~ 

40234 00234 --I 
0' 40235 00235 I 
0 
0 

40236 002~6 0' 
~ 

r- 40231 00237 
>< c.. 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 
S"N DIEGO CALlFOFlNI" PAGE 01 007--41 

REPORT ZV 491 
MODEL All 
DATE 6/20/56 

00 00000 00000 ORTHOGONALIZATION INDEX 

41 00200 00210 EV PART II. ORTHOGONALIZE? 

56 30000 00203 YES: DUMMY 

11.00004 20000 E ~(A) 

47 00205 00210 E - O? 

75 30210 00211 NO: ORTHOG S.R.~ES 

11 40740 00210 JUMP TO ORTHOGONALIZE 

00 00000 00110 ARITHMETIC CONSTANT 
75 30000 00212 X 

11 30000 30000 ---+ VMD 

37 00324 00306 R.Q. S.R. 
13"00033 00035 STORE 
11 00034 00036 -p(X) =5 

31 00305 00260 Vl. + SV, S.R. AX-;JX = S ~ V, 

21 00047 00042 ITERATION COUNT. 1 

41 00044 00222 READY TO TEST? 

75 30160 01640 YES: PART I ~ ES 

11 40560 01620 JUMP TO TEST 
56 30000 00223 NO: DUMMY 
41 00045 00250 NEW o(? 
11 00247 0004S YES: RESET ~ INDEX 
37 Ob324 00306 R. Q. S.R. 

75 30004 00230 p(f) --7 OP 1 

11 00033 00025 .,.u(X) ~ OP 2 

37 00051 00052 ADD 

11 00031 00027 ,v(S» ,. p( X ) 

11 00032 00030 --; OP 2 

11 30000 10000 M (tJ,) ---1 (Q) 

21 00233 00257 SET FOR Pl. 
41 00046 00240 USED ALL {J)5? 

15 00304 00233 YES: RESET TO.p. 

11 00041 00046 RESET {3 INDEX 

9-435 



40240 00240 

40241 00241 

40242 00242 

40243 002~3 

40244 00244 

40245 00245 

40~46 00246 

40247 OO~l 

40250 00250 

40251 00251 

40252 00252 
40253 00253 

40254 00254 

~25' 00255 

40256 ·00256 

40257 00257 

40260 00260 

40261 00261 

40262 00262 

40263 00261 

40264 100264 

40265 00265 

40266 00266 

40267 00261 

40270 00210 

-- 40211 00211 1 ..... 40272 OO?72 --I 
0- 40213 00273 I 

8 40274 00274 0-..... 
40215 t- 00275 

>": 
40276. 00276 0.. 

40277 .. 00277 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SIIoN DIEGO CIIoLIFO,.NIIIo 

56 30000 00241 NO : MS ",3 STOP TO 

11 10000 .00025 {J 
.23 00026 20000 ---+ OP 1 

31 00051 00054 DIVIDE 
11 00031 00017 STORE 

CV-164 
PAGE ON 007.)4 
REPORT ZM 491 
MODEL 111 
DATE 6/20/56 

CHANGE f1. 

11 00032 00020 ~=,G ~(r)-p()(B 
56 30000 00250 DUMMY 
00 00000 nOO01 ~ tNDEX 

15 30000 00252 X 

11 00000 00000 ---. Vl. 

12 00017 00035 loci 
11 C)() 020 00036 ---+ S 

37 0030S 00260 Vl. +. SV. ~ V, X +~ f = X, ---7 V, 
., 00000 00256 DUM~Y 

" 30000 002.£!j RETURN TO ORTHOG TEST 

00 00001 00000 

11 00002 00010 V.a. + SV, S.R. SET INDEX = N-l 

IS 00021 00265 STORE L ( VI ) 

15 00022 00274 STORE L ( V~) 

16 00021 00277 STORE L ( VI) 

75 30002 00266 V,. 
11 30000 00025 -40P 1 

11 00035. 00027 S 

11 00036 00030 ~OP 2 

37 00051 00053 MULT. 
11 00031 00025 SVn 
11 00032 00026 ~OP 1 

7' 30002 00275 Vol. 
11 30000 00021 --+ OP 2 

37 00051 00052 ADD 
75 30002 00300 V:al + SVu 

11·00031 ~oooo ---+ VII 

9-436 



40300 00300 

40301 00301 

40302 00302 

40303 00303 

40304 00304 

40'05 00305 

40306 00306 

40307 00107 

40310 00310 

40311 ori3l1 

40312 00312 

40313 00313 

40314 00314 

40315 00315 

40316 00316 

40'11 00317 

40320 00320 

40!21 00321 

40322 00322 

40323 00323 

40324 00324 

40325 00325 

40326 00326 

40327 00327 

40~30 00330 

~ 4 03~'. OO~31 
-.0 
1"'"'4 

40332 -- 00332 
I 

0"-
40333 00333 I 

0 
0 40334 00334 0"-
1"'"'4 
t-

>< 
40335 00335 

c.. 40336 00336 

40337 00337 

CONVAIR - DIVISION Of GENERAL DYNAMICS CORP. 
SAN OIEGO C"'LI"'O~NI'" 

21 00265 00037 S!T FOR L ( V,1) 

21 00214 00037 SET FOR L ( Vl. l ) 

21 00277 00041 SET FOR L ( V. l ) 

41 00010 002~ DONE? 

45 00410 00305 DUMMY t L (M(P») X2,5 

56 30000 30000 EXIT 
37 00326 00330 R.a. S.R. AX ~ V1 
15 00021 00165 SET FOR XX 

37 00177 00156 INNER PRODUCT S.R. 

11 00033 00013 STORE 

11 00034 00014 XX 
37 00171 00155 INNER PRODUCT 
11 00033 00025 XAX 
11 00034 00026 ~OP 1 

11 00013 00027 XX 

11 OOOl; oooso --) OP 2 

31 00051 00054 DIVIDE 

11 00031 0003:3 STORE 

11 00032 00034 j/(X) = XAX/XX 

45 00000 00324- DUMMY 

56 30000 30000 EXIT 
00 00000 00000 TEMP 0( INDEX 

45 00000 30000 AX S.R. EXIT 
45 00000 00407 JUMP TO SETUP . 
15 00015 ':)0364 SET L ( AMD ) 

16 00022 00401 SET L (AX) 

15 00405 00350 SET L ( A ) 

11 00002 00010 SET INDEX=N·l 
11 00040 00012 INITIAL 

f1i 00040 00013 ZERO 

11 00040 00014 SETS 
21 00012 00002 SET INDEX = N-l 

CV-164 
PAGE CI 007-43 
REPORT ZII 491 
MODEL All 
DATE 6/20/56 
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40340 00340 

40341 00341 

40342 00342 

40343 (00343 

40344- 00344 

40345 00345 

40346 00346 

40347 00347 

403~O 00:350 

40351 00:351 

40352 00352 

40353 00353 

40354 00354 

40355 00355 

40~56 00356 

40357 00357 

40'60 00360 

40361 00'61 

40362 00362 

40363 00'63 

40364 00364 

40365 00365 

40366 00366 

40367 00367 

40370 00310 

40371 00371 

~ 40312 00372 
..0 
..-I 

4037' 00313 --I 
~ 40374 00374 

~ 40375 
..-I 

00375 

: 40376 00376 

:w 40377 00377 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP, CV -164 CI 007 1.1. 
PAGE ""'" 
REPORT ZII 491 

S .. N DIEGO CALIFORNIA 

MODEL All 
DATE 6/20/56 

43 00002 00342 WAS INDEX ORIGINAllY ZERO? 

45 00('\00 00343 NO; JUMP 
15 00021 00346 YES: SET L(X,) 

11 00405 20000 CONST ~(A) 
43 00350 00361 WORKING STORAGE EXHAUSTED? 

75 30002 00347 NO : x. 
11 '30000 00025 ~ OP 1 

75 30002 00351 A" 
11 30000 00021 ---7 OP 2 

11 00027 20000 

47 00365 00:353 f.1 (Au) =0;> 
31 00030 00020 YES: 2 (FLAG) X 2'" 
35 00346 00346 SKIP Xi·S 

23 00012 00030 CORRECT INO!X 
46 00357 0037!5 INDEX < 0 ? 

YES: (L (Xi) -ZN) l( .S" 
23 00346 00006 2 

45 00000 00375 JUMP TO NEXT ROW 
15 00023 00350 YES WORKING SPACE EXHAUSTED~SET L (A) 

21 0036~ 00406 SeT FOR NEXT BLOCK TRANSFER 

75 30000 00345 BLOCK OF MATRIX 
11 30000 30000 ---; ES 

37 00051 00053 MULT. 
11 00031 00025 Au X, 

11 00032 rlOO26 ~ OP 1 

11 00013 00027 (AX), 
11 00014 00030 ---1 OP 2 
37 00051 00052 ADD 

11 00031 00013 STORE 
11 00032 00014 SUM 

21 00346 00037 SET 

21 00350 00037 FOR NEXT ELEMENT 
41 00012 003~ INNER PROOUCT DONE? 

9-438 



40400 00400 

40401 00401 

40402 00402 

40403 00403 

40404 00404 

40405 00405 

40406 00406 

40407 00407 

40410 00410 

40411 00411 

40412 00412 

4041·~ 0041~ 

40414- 00414 

40415 00415 

40416 00416 

40417 00411 

40420 00420 

40421 00421 

40422 0042~ 

40423" 00423 

40424 00424 

40425 00425 

40426 

.-.. 40427 
~ 

40430 ...0 ...... -- 40431 I 

'" I 
40432 0 

0 

'" '+0433 ...... 
r-
>< 40434 
0.. 

40435 

40436 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV -164 

75 30002 

11 00013 

21 00401 

41 00010 

45 00000 

11 02000 

00 00000 

11 00040 

15 00023 

11 00420 

36 00406 

11 t)() 421 

53 00406 

23 00015 

16 00023 

45 00000 

00 02000 

00 07177 

00 00000 

00 000-00 

00 00000 

00 00000 

54 01637 

53 20000 

16 40434 

11 40435 

45 00000 

00 00000 

00 00000 

54 01637 

00 oeooo 

S"N DIEGO C"LII'"O,.NI" 

00402 YES: STORE 

30000 (AX), 

00041 SET FOR (AX)l 
003llJ AX COMPLETED? 

003?~J YES: JUMP TO EXIT 
00027 CONST. 
00000 KX2'" = NUt4BER OF ES 

00406 o --7 TEST INDEX 
00406 STO'RE 

20000 K 

00406 

10000 MASK ~ (Q) 

00363 SET REPEAT 
00406 L (AMD)X 2''$ -KX2's 

00364 SET L (A ) 

00326 JUMP TO EXIT 
00000 CONST. 
00000 CONST. 

00000 

00000 

00000 

00000 

PAGE CI 007-45 
REPORT Z)( 491 
MODEL 411 
DATE 6~O/56 

W.S. 

VI 

10000 PART I PATCH TX2G.R ~(A) • (Q) 

40564 STonE NEW T 
40421 RESTORE 
40426 RESTORE 

01116 RETURN TO TEST 

00077 MASK 

40564 

10000 

00000 

9-439 



40437 

40440 

40441 

40442 

40443 

40444 01504 

40445 01505 

40446 01506 

40447 01507 

40450 01510 

40451 01511 

40452 01512 

404S3 01513 

40454 01514-

40455 01515 

40456 01516 

40457 01517 

40460 01520 

40461 01521 

40462 01522 

40463 01523 

40464 01524 

40465 01'25 

40466 01526 

40467 01527 

40470 01530 -~ 
-.0 

40471 01531 
..... 

40472 01532 --I 
0-

4047~ 01533 I 

8 
40474 01534 0-..... 

r- 40475 01335 
>< c.. 

CONVAIR - DIVISION Of GENERAL DYNAMICS CORP. CV-164 

00 00000 

75 30274 

11 40444 

75 30114 

11 40444 

11 00033 

37 01743 

55 00034 

37 01743 

56 30000 

55 00004 

21 01515 

21 01527 

75 30002 

11 00033 

71 00001 

35 01523 

75 30000 

11 30000 

75 30000 

11 30000 

15 00021 

37 00177 

75 30002 

11 00033 

21 00004 

13 00007 

11 OOOOlt 

11 ()OOO3 

56 20000 

11 20000 

SAN DltGO CALIFORNIA PAGE Olf 007-46 

00000 

01561 

01504 

01504 

01504 

10000 

01734 

10033 

01734 

01511 

10001 

10000 

10000 

01516 

30000 

00004 

01523 

01522 

30000 

01524 

30000 

00165 

00156 

015:30 

41052 

00042 

00007 

10000 

20000 

01535 

00003 

PART I I t-+ ES. JUMP 

REPORT ZM 491 
MODEL All 
DATE 6/20/56 

TO INTERMEDIATE START 

PART I 11-+ ES. JUMP TO 
PART I I I 

M (p) ~(Q) 
TYPE M (J.I) 

TYPE EXP (,v) 

DUMMY 
2E ~ (Q) 

SET FOR E VALUE 
SET FOR INNER PRODUCT 
STORE 

E VALUE 

2NE --. (A) 

SET EV REGION 
y 

---? Vi 

Y 
--. EV REGION 

SET FOR INNER PRODUCT 

INNER PRODUCT 

STORE 

YV FOR ORTHOG 

E + 1 

RESET LAST ITERATION SWITCH 
E ~(Q) 

E ~ (A) 

MS 112 STOP TO CHANGE E 
E ~(OO3) 

9-440 



40416 01536 

40417 01537 

40500 01540 

40501 O15Al 

40502 01542 

40503 01543 

40504 01544 

40505 01545 

40506 01546 

40507 01547 

40510 01550 

40511 01551 

40512 01552 

40513 01553 

40514 01554 

40515 01555 

40516 01556 

40517 01557 

40520 01560 

40521 01561 

40522 01562 

40523 01563 

40524 01564 

40525 0156.5 

40526 01566 

40527 01567 

-. 40530 01510 
~ 

;:e 40531 01571 
'-' 

I 40532 01572 0-
I 

8 40533 01573 
0-
-c 

40534 01574 "-

~ 40535 01575 

CONVAIR - DIVISION Of GENERAL DYNAMICS CORP. CV-164 

11 

42 

43 

56 

11 

11 

11 

11 

11 

61 

61 

55 

31 

71 

35 

75 

11 

61 

56 

75 

11 

11 

56 

37 

11 

56 

23 

56 

11 

16 

31 

00 

SAN DIEGO CALIFORNIA PAGE eN 007-47 
REPORT ZM 491 
MODEL All 
DATE 6/20/56 

lOOOO 00004 E ~(OO4) 

00004 01565 E > f? 
00004 01570 NOE<E": E = E ? 
30000 01542 NO: DUMMY 

01774 00044 TEST INOEX =1 

nOO40 00047 ITERATION INDEX ~ 0 
01621 00024 TYPE I NOEX == 1 

00040 00045 INDEX = 0 

00040 00200 ORTHOG INDEX = 0 

00000 01757 C.R. 
00000 01757 C.R. 
00004 100~3 !X2l3 ~(Q) 

01743 01735 TYPE E 
00006 00004 2EN X 2'" ~ ( A ) 

01556 01556 SET FOR XI 
30000 01613 Xe ---+ V, 

30000 30000 JUMP TO TYPE T 

00000 01757 C.R. 
30000 00201 JUMP TO ORTHOG TEST 
30420 O15~2 INTERMEDIATE START 
40001 00001 RESTORE ESt PART II~ES 
00003 20000 E ~(A) 
30000 01536 JUMP TO STORE E 

76000 76001 E > E : ALARM 
00003 20000 E ---+ (A) 

00000 01540 RETURN TO Tf:ST E= E 
10000 20000 YES E =- E OUTPUT STOP TO 
00000 01572 SET M 

10000 00010 STORE M 

00003 01575 SET L .. ( E VALUES) 

76600 76601 OUTPUT 
30000 30000 f! VALUES 

9-441 



40536 01576 

40537 01577 

40540 01600 

40541 0160} 

40542 01602 

40543 01603 

40544 01604 

40545 01605 

40546 01606 

40547 C1607 

40550 01610 

40551 01611 

40552 01612 

'+ 0553 01613 

40554 01614 

40555 01615 

40556 01616 

40557 01617 

40560 01620 

40561 01621 

40562 01622 

40563 01623 

40564- 01624 

40565 01625 

40566 01626 

40567 01627 

""" 
40570 01630 

...0 ..... 
4 as?1 01631 '-' 

I 
0"- 40572 01632 I 

8 40573 01633 0" ..... 
r- 40574 01634 
>< 
0.. 40575 01635 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV -164 

13 00010 10000 

21 10000 00003 

71 10000 00006 

3S 01610 01610 

55 oeOlO 1 O'J 17 

15 10000 01611 

11 00000 76463 

31 76463 16430 

11 01612 76463 

37 16600 76603 

00 30000 00000 

00 30000 30000 

56 00000 01532 

37 01116 01706 

55 01637 10033 

37 01743 01134 

45 1)0000 01557 

00 00000 00000 

00 00000 00"00 

00 00000 00001 

00 00000 00000 

00 00000 00006 

31 37313 74042 

35 35353 63636 

35 35353 53535 

34 34343 43434 

33 33~33 33~3:3 

32 32323 2~232 

31 31313 13131 

30 30303 03030 

'-5 -2'>2'32 52';?'5 

20 20202 02020 

E - M ~ Ca) 
(E-M) 2NX21S ~(A) 

PAGE eN 007~ 
REPORT Zll 491 
MODEL All 
DATE ~/2'J/56 

SET LeIST VECTOR FOR OUTPUT) 
MX21~ 

STORE M IN OUTPUT PARAMETER 

SET MT s.R. 
MT DUMP EV~ 

RESTORE MT SIR. 

OUTPUT 

E VECTORS 

STOP. READY TO JUMP TO MS 112 

LOCATE T (IN PART r) 

TX233 ---'(Q) 

TYPE T 
RETURN 

PART I 
TYPING INDEX 

T 

STORAGE 

9-442 



40576 01636 

40577 01637 

40600 01640 

40601 JOi641 
40602 01642 

40603 01643 

40604 01644 

40605 01645 

40606 01646 

40607 01647 

40610 01650 

40611 01651 

40612 ()1652 

40613 01653 

40614 01654 

40615 fOi655 
4·0616 01656 

40617 01657 

40620 01660 

40621 01661 

40622 01662 

40623 01663 

40624 01664 

40625 01665 

40626 01666 

;; 40627 01667 
...0 
'"""" 40630 
'-" 

01670 
I 

40631 01671 C1' 
I 

0 
40632 01612 0 

C1' 

'"""" r- 40633 0167~ 
>< 

40634 01674 c.. 

40635 01675 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 
PAGE eN 007-1:9 

14 

00 

11 

11 

41 

23 

21 

21 

41 
56 

55 

16 

11 

45 

00 

21 

41 

45 

11 

42 

15 

45 

15 

11 

56 

41 

11 

61 

55 

37 

55 

37 

SA ... DIEGO CALI~O""'IA 

14141 4141'+ 

00000 OOCOO 

01774 00044 

30000 20000 

01643 01650 

-30000 30000 

01641 OOO~7 

01643 01775 

01176 016411 

30000 01655 

01643 10025 

10000 01652 

01765 30000 

00000 01644 

00000 00000 

01661 00037 

01777 01660 

00000 01664 

30000 20000 

30000 01655 

01661 01660 

00000 016W 

01660 01665 

30000 00012 

30000 01667 

00024 01701 

01621 00024 

00000 01757 

00047 10033 

01143 01735 

00012 10033 

01743 01134 

REPORTZM h91 
MODEL All 
DATE 6/20/56 

T 
RESET TEST INDEX. 8 _ V,. AX - V2 

~(!.) ~ CA) 

3.=O? 
NO: EXP (AX),- EXP(!)-+(EXP V1) 

SET FOR M (!l.) 

SET FOR EXP(AX\-EXP(!1) 
ALL EXPONENTS STORED 
SKtP t=O TEST 

YES j,=O : SET 

L (tXP V~) 

64. ~ (EXP V~) 

RETURN TO STORE EXPONENTS 
FIND SMALLEST EXPONENT 
SET FOR e:XP (V21.) 

TESTtD ALL NUMBERS? 

YES: JUMP 
NO: EXP (V).,) --;(A) 

EXP (Vl ,) < EXP (Vlll? Y,ES : TEST EXP VlJ < V~l. 
NO: L tXP (V~l)--71. !XP (V~,) 

RETURN TO TES,. EXP (Vl.l ) 

STORE 

0 

DUMMY 

READY TO TYPE? 

YES~RESET TY~ING INDEX 
C.R. 
ITERATION I NDEXX21l --+(Q) 

TYPE WITHOUT SPACE 
D X23) ~(Q) 

TYPE WITH SPACE 

9-443 



40636 01676 

40§37 01677 

40640 01700 

40641 01701 

40642 01102 

40643 01703 

40644 01704 

40645 01705 

40646 01706 

40641 01107 

40650 01710 

40651 01711 

40652 01712 

40653 01713 

40654 01714 

40655 01715 

40656 01716 

40657 01717 

4P660 01720 

40661 01721 

40662 01722 

40663 01723 

40664 01724 

40665 01725 

40666 01726 

40667 01727 

40670 017~O 
"'""-:g 40671 01731 

:: 40672 
I 

01732 

~ 40673 01733 
0 

40674 01734 0-

tt 
4067' 01735 

>< 
Q., 

CONVAIR - DIVISION OF GENERAC DYNAM'CS CORP. CV-164 

S6 30000 

11 00001 

46 40442 

23 10()OO 

11 00012 

56 10000 

11 10000 

47 01744 

11 00004 

73 01623 

71 20000 

35 01714 

55 00011 

21 01714 

55 01624 

51 01772 

56 30000 

11 00012 

42 01637 

11 01621 

43 00024 

37 01676 

13 00007 

15 30000 

11 30000 

23 00046 

23 00024 

23 00044 

56 30000 

77 71777 

61 00000 

11 00041 

5"'" 0'[(;0 CALlFO"""A PAGE CW 007-50 

01677 

~OOOO 

01701 

10000 

20000 

01104 

20000 

01706 

20000 

00011 

017~3 

01714 

00017 

10000 

10044 

01637 

01717 

20000 

00222 

20000 

01724 

01671 

00007 

01727 

30000 

20000 

20000 

20000 

00201 

77771 

01771 

00010 

DUMMY) (EXIT) 

lAST ITERATION $vJt TCH 

REPORT ZM 491 
MODEL All 
DATE 6/20/56 

--?(A) 
l.AST ITERATION?JUMP TO PART Itl 

NO~ o --7(Q) 

0 ~(A) 

STOP TO CHANGE T I," Q 

T CHANGED? 

NO ~ E --+(A) 

STORt E-R/6) ~ --7{A) 

-6R ---+{A) 

SET SHfFr 
E-R/6X2's --+(Q) 

SET ADORESS OF T 

ff:X2°~{Q) 

STORE T 

DUMMY 
o ~(A) 
0 < T ? RETURN TO tTtRATE 
NO:TYPING INDEX~{A) 

(A)::. TEMP INDEX? 

NO : Jur-4p TO TYPE 

YES:SET l.AST ITERATION SWITCH 
X 

~VI 

TEST INDEX = 0 
TYPE INDEX= 0 

ORTHOG rNDEX~O 

RETURN TO ITERATE 

-6 

SPACE 
SET INDEX 

9-444 



40676 r<'i 736 

40677 01737 

40700 01740 

40101 01741 

40702 01742 

40703 01743 

40704 01744 

40705 01745 

40106 01746 

40107 01747 

40710 01750 

40711 01751 

40712 01752 

40713 01753 

40714 01754 

40715 01755 

40716 01756 

40717 01757 

40720 01760 

40721 01161 

40722 01762 

40723 01763 

40724 01764 

40725 01765 

40726 01166 

; 40727 01767 
...0 

~ 407~O 01770 
I 

'" 40731 01711 I 

8 
40732 01772 0"-

r-! 

t- 40733 01173 
>< 
Q.. 

40734 01774 

40735 01775 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
5"N DIEGO C"' .. 'FORN'" 

55 10000 00003 

51 01773 20000 

35 01760 01741 

30 00('100 00(')00 

4·1 00010 O11~ TYPE 
45 00000 30(!OO EXIT 
11 10000 01637 YES T CHANGED: STORE 

55 10000 00033 TYPE 
37 01743 01734 T=ACCURACY 

11 00004 20000 E ~ (A) 

73 01623 00013 STORE E·R/6. R ~A 

71 200-00 01623 6R 

35 Q1755 0175$ SET SHIFT 
16 01755 40426 SET 
21 40427 00013 L ( T ) 
55 40433 20000 71X2~R --1 Q 

- 45 00000 40426 

00 00000 00045 C.R. 
61 00000 01761 TYPE 0 

00 00000 00037 0 

00 00000 00052 1 

00 00000 00074 2 

00 OCOOO 00070 3 

00 00000 00064 4 

00 00000 00062 5 

00 00000 00066 6 

00 0000a 00072 1 

00 00000 00004 SPACE' 

00 00000 00077 

00 ooooe 00007 

00 OO()00 00001 TEST INDEX 
00 00002 """'''''02 

CV-164 
PAGE C5 007-51 
REPORT Z1I 491 
MODEL All 
DATE 6/29/56 

NEW T 

9-445 



40736 01776 

40737 01777 

40740 00210 

40741 00211 

40742 00212 

4('743 00213 

40744 00214 

40745 00215 

40746 00216 

40747 00217 

40750 (00220 

40151 00221 

40752 00222 

40753 00223 

40754 00224-

40755 [00225 

40756 00226 

40757 00227 

40760 00230 

40761 00231 

40762 00232 

40763 00233 

40764 00234 

40765 00235 

40766 00236 

40767 00237 
"'I::r 
>0 40770 j0240 ....... 
'-" 

I 
40771 f00241 0-

J 

8~40772 00242 
0-

;:,40773 C'0243 

:::< 40774 ()O244 ..... 

CONV AIR - DIVISION Of GENEflAl DYNAMICS CORP. 

00 00000 00000 N-l 
00 00000 00000 N-l 

CO 00000 r;ocoo ORTHOGONAL I ZI\ T lOr! 

11 00317 20000 S.R. 

42 00004 00310 E ) 37? PUT YV AT 

11 00305 00200 NO : RESET ORTHOG 

11 00004 00312 STORE E 

23 00312 00042 STORE E-1 
75 20000 00220 0 

23 30000 20000 ~v 
1 

75 30000 00222 L EIGf!NVECTORS 

11 :30000 ~O()OO MD -7 ES 

11 00306 ct>313 S!T INDEX::. L-l 

15 00023 00244 STORE L ( y) 

15 00023 00165 SET INNER PRODUCT 

56 30001 00226 DUMMY 
37 00177 00156 INNER PRODUCT x.v I 

11 00033 00025 FIRST ELEMENT 
{I 00034 00026 OP 1 

75 :30002 00233 yl yl 

11 00322 00027 --+ 01' 2 

37 00051 00054 OIV. Xy'/V'yl::='K 

11 00031 00S10 STORE 

11 00032 00311 K, 
15 00022 00251 STORE 

16 00022 00254 L (V~) 

11 00002 00314 SET INDEX = N-l 

13 00310· 00025 -K, 
11 00311 00026 ~ OP 1 

75 30002 00245 yl 
l 

11 30000 CC'J27 ~ OP 2 

CV-164 
PAGE CI 007-52 
REPORT ZU 491 
MODEL All 
DATE 6/20/56 

END OF ES 

INDEX 

S.R. 

9-446 



40775 00245 

40776 00246 

40777 00247 

41000 00250 

41001 00251 

41002 00252 

41001 00253 

41004 00254 

41005 00255 

41006 0025p 

41007 00257 

41010 00260 

41011 00261 

41012 00262 

41013 f00263 

41014 00264 

41015 00265 

41016 00266 

41017 00267 

41020 00270 

41021 00271 

41022 00272 

41023 00273 
-

41024 00274 

41025 00275 

"""' 41026 00276 
~ ..a 41027 00277 ...... --, 41030 00300 Ct-, 
0 41031 00301 0 
Ct-...... 41032 00302 t-

>< 41033 0030:; 0.. 

41034 00304 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

31 00051 

11 00031 

11 00032 

75 30002 

11 30000 

37 00051 

75 30002 

11 00031 

21 00244 

21 OO~51 

21 00254 

41 00314 

21 002~2 
41 00312 

75 30002 

11 30000 

15 30002 

11 30000 

37 00051 

75 30002 

11 00031 

21 00264 

21 00266 

21 00271 

41 00315 

56 30001 

75 30210 

11 40210 

41 00313 

21 00221 

56 30001 

45 00000 

SA .. D'EGO C"l'I'O"'''''' 

00053 MULT. 
00025 -K, Yt 

I 

00026 --1 0P 1 

00252 V2 
00027 ~OP 2 

00052 ADD \/2 -K. VI' 

00255 STORE 

30000 IN V1 

00037 SET 

00037 FOR 

00041 NEXT ELEMENT 

002411 Vl. - K, Y • 

00037 SET FOR L(Y). yl) 

00301 DONE E VECTORS? 

00265 YEs: ~x :::: V'-. 

0OO2S X, ---+ OP 1 

00267 fj X, 

00027 --7 OP 2 

00052 ADD 

00272 X,+ II x I 
30000 --) V, 
00037 SET 

00037 FOR 
00041 Xl. 

002~ X FORMED 
00277 DUMMY 

00210 PART II ~ ES 

00210 JUMP TO PART It 

002251 L VECTORS DOME? 

00307 YES;SET FOR NEX l 

00304 DUMMY 

002161 RETURN 

PAGE eN 007-53 
REPORT ZJ.f h91 
MODEL All 
DA TE 6/20/56 

VECTORS 

9-447 



41035 00305 

41036 00306 

41037 00307 

.41040 00310 

41041 00311 

41042 00312 

41043 00313 

41044 00'14 

41045 00315 

41046 00316 

41047 00317 

41050 00)20 

41051 00321 

41052 00322 

41053 00323 

41054 00324 

41055 00325 

41056 00326 

41051 OC'27 
41060 OO'3~ 0 

41061 00331 

41062 00312 

41063 00333 

41064 00334 

41065 00335 

41066 00336 
........ 
oqt 41067 00337 -.0 
....-4 -- 41070 OO!40 I 
C1' 

I 41071 00341 0 
0 
C1' 41072 00342 ....-4 
r-
>< 41073 00343 
c... 

41074 OO~44 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
5"'" DIEG" CALIFOR",'01\ 

00 00000 COOOS ORTHOG INDEX 
00 00000 00000 L-l 
00 00000 00000 2LNX21S 

23 00306 00042 K STORAGE 

23 00307 00006 

L-2 
2LN-2N 

CV-164 
PAGE CI-007-~ 
REPORT ZM 491 
MODEL All 
DATE 6/20/56 

IS OO~16 00232 INDEX = E-1 STORE L ( V,I VI) 

75 30000 003Z0 INDEX =L-l ALL VV 

11 41052 02000 INDEX = N-l ..--, E5 

00 00000 COCOO N-l 
00 02000 00000 ~ {V,' yl)ES 

00 00000 00037 E > CONSTANT 

23 00220 00006 REDUCE REPEAT COMMAND 

45 00000 00213 

00 00000 00000 INNER PRODUCTS 
00 00000 OCOOO OF EIGENVECTORS 

00 00000 00000 STORAGE 

00 00000 00000 

00 01)000 00000 

00 00000 ()OOOO 

00 1)0·0(\0 00000 

00 00000 00000 

00 00000 00000 

00 00000 00000 

00 00000 00000 

00 00000 "(1)('0 

00 00000 00000 

00 00000 00000 

00 00000 00000 

00 00000 00000 

00 00000 00000 

31 46314 6a146 M (;8)'-5 

~l 46;14 63146 = .8 

9-448 



4107~ 00345 

41076 

41077 

41100 

41101 

41102 

41103 

41104 

41105 

41106 

41101 

41110 (Oi010 

41111 OlOll 
41112 01012 

41113 0101S 

41114 01014 

41115 01015 

4-1116 01016 

41117 01017 

41120 01020 

41121 01021 

41122 01022 

41123 01023 

41124 01024 
--. ~ 

~ 41125 0102!S 
f"""'4 

'j' 41126 01026 
0' 

6 41127 01027 
0 

~ 41130 01030 
r-
>< 41131 01031 
0.. 

41132 01032 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
.AN DIEGO CALlFOltNIA 

31 46314 63146 

11 40000 00000 STARTER. STO~E Ft 

'1 16370 00000 SUM 

CV-164 
PAGE CV 007-55 
REPORT ZK 491 
MODEL All 
DATE 6/20/56 

75 20576 41102 MT AND CARD ROUTINES 

32 76371 00000 SUM 

75 21300 41104 

32 40000 00000 MAIN PROGRAM 
11 20000 10000 STORE CHECK SUM 
7S 30170 01103 STARTER ~ES 

11 41110 01010 JUMP TO ES 

00 OOCOO 00000 

5S 10000 0000' TYPE 

51 01773 20000 

35 01760 01013 CHECt!! 

00 30000 30000 

41 01116 010101 SUM 

23 10000 20000 CLEAR Qt A -56 00000 01017 STOP TO SET N~(Q), E ~(A) 

75 30421 01021 CONSTANTS. PART II 
11 40001 00001 -..-, ES 

11 10000 00005 STORE N -
11 20000 00003 STORE E 

55 10000 00001 STORE 

11 10000 00001 2N 

55 10000 00017 STORE 

11 10000 00006 2NX2,$ 

11 00005 00002 

23 00002' 00042 N-l ~OO2) 

21 00022 00001 STORE 

21 00022 00')06 L.(v} 

9-449 



41133 01032 

41134 01034 

41135 01035 

41136 01036 

41-137 01037 

41140 01040 

~ 1141 01041 

41142 01042 

41143 01043 

41144 01044 

41145 01045 

41146 01046 

41147 01047 

41150 01050 

411'1 01051 

41152 01052 

41153 01053 

41154 01054 

41155 01055 

41156 01056 

41157 01057 

41160 01060 

41161 01061 

41162 01062 

41163 0106:3 

~ 41164 01064 
...0 
~ 4116S 01065 '-" 

I 
a- 41166 01066 I 
0 
0 41167 01067 a-
1""'4 
t- 41170 01070 
>< c... 41171 01071 

41172 01012 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 

21 00023 oe001 

21 00023 00006 S'rORE 

21 00023 00001 

21 00023 00006 L (A IN ES) 

37 00326 00327 SET UP AX S.R. 
75 30003 01042 M (.0) lS 

11 41073 00410 PART t I END 
15 00021 OO~11 STORE l (V,) 

16 01164 00211 l (VMD) 

15 00304 00233 L(MA) 

15 01164 00251 L (VMD) 

16 00022 00251 L (v2 ) 

11 00421 10000 MASK ~ (Q) 

53 00006 00210 SET 

53 00006 00250 REPEAT 

56 30000 0105' COMMANDS 
75 30421 01055 STORE CONSTANTS, 
11 00001 40001 MO 

75 ~O113 01051 ORTHOG S.R. 
11 40740 00210 ----+ ES 
54 00406 20071 K ~(A) 

13 00001 C0306 STORE L 
71 00306 00006 STORE 

11 20000 00307 2NLX 2'S' 

23 00316 00006 SET L(Y' y) ES 

23 00306 00042 STORE L-l 

11 00421 10000 MASK ---+(Q) 

53 00006 00216 SET 

53 00307 00220 REPEAT 
53 00006 00313 COMMANDS 
15 00022 00217 STORE L (v,) 
lS 01165 00221 L(EVMD) 

CV-164 
PAGE eN 007-56 
REPORT ZM 491 
MODEL A] 1 
DATE 6/20/56 

PART II 

9-450 



41113 01073 

41114 01'014 

41175 01075 

41176 01076 

41111 01077 

41200 01100 

. 41201 01101 

41202 01102 

41203 01103 

41204 01104 

41205 01105 

41206 01106 

41207 01101 

41210 01110 

41211 01111 

41212 01112 

41213 01113 

41214 01114 

41215 o l1l5 ' 

41216 01116 

41211 01117 

41220 01120 

41221 01121 

41222 01122 

41223 01123 

~ 
41224 01124 

..0 
41225 01125 ...... --I 41226 01126 0-

I 
0 41227 01127 0 
0-...... 

41230 01130 t-

>< 41231 01131 ~ 

41232 01132 

COfiVAIR - DiVISION OF GENERAL DYNAMICS CORP. CV-164 
PAGE eN 007~ 
REPORT ZK ll91 
MODEL All 

SA.N DIEGO CA.UP"O.-NIA. 

DATE 6/20/56 

16 00023 00221 L(W.S.) 
15 0,0021 00264 l (VI) 

15 00022 00266 L -(v~) 

16 00021 00271 L (v,) 

11 00002 00315 N-l 
23 00314 00001 STORE L (v·. yl)AT END OF ES 

75 30113 01105 STORE ORTHOG 

11 00210 40740 ~MD 

15 30300 01010 PARTS I.Itl 
11 40440 01500 ---io ES 

11 00421 10000 MASK ---+( Q) 

53 00006 01520 SET 

53 00006 01522 REPEAT 
S3 00006 01555 

53 '()OOO6 01725 COMMANOS 

56 ~oooo 01113 
16 01166 01515 STORE L(E VALUES) 
15 01164 01521 L (VMO) 

16 00021 01521 l (v,) 

15 00021 01523 l (VI) 

16 01165 01523 L(E VECTOR RE~ION) 

15 01165 01556 L(E VECTOR REGION) 
16 00021 01556 L (v.) 

15 01166 01575 L (E VALUES) 

15 01165 01610 L (E VECTORS) 

16 00005 01611 N 

15 00021 01641 L ( M ~.) 
15 00022 01643 L (~1AX) 

16 00021 01643 L (M r,) 
21 01643 01167 L (EXP AX) X2'$'+ L (Expf) 
15 00022 01660 L (Vl.) 

15 00022 01661 L (Vl.) 

9-451 



41233 01133 

41234 01134 

41235 01135 

41236 01136 

41237 01137 

41240 01140 

41241 01141 

41242 01142 

41243 01143 

41244 01144 

41245 01145 

41246 01146 

41247 01147 

41250 01150 

41251 01151 

41252 01152 

41253 101153 

41254 01154 

41255 011SS 

41256 01156 

41257 01157 

41260 01160 

41261 01161 

41262 01162 

41263 01163 

41264 01164 
"=:2' 
-.0 

41265 01165 ....-I 
'+' 

'" 41266 01166 I 
0 
0 

41267 01161 '" ....-I 
t-

,.1270 01170 >< c.. 
41271 01171 

41212 01172 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

?1 01660 01170 

21 01661 01170 

15 01164 01726 

16 00021 01726 

11 00002 01776 

11 00002 01777 

56 30000 01142 

11 76537 76536 

75 30300 01145 

11 01500 40440 

16 01175 40000 

45 20000 01156 

75 17777 01151 

11 01171 54000 

75 17465 01151 

11 01171 63177 

11 01172 54001 

21 01153 00041 

41 Oi173 011~ 
11 01114 10000 

45 30000 01161 

37 76510 76500 

11 01171 76536 

75 30210 76430 

11 40210 00210 

00 41252 41252 

00 54000 54000 

00 53600 53600 

00 00001 00001 

00 00001 00000 

20 00000 00000 

00 00000 00001 

PAGE Cl'·; J07-58 
REPORT ,!~' 1.jo1)1 
MODEL All 
DATE 6/2;':/56 

L (vl.) + 1 

L (V2)+ 1 

L (VMO) 

L(V, ) 
STORE N-1 

STORE /'f-I 

DUMMY 
SET MT DUMP TO OMIT BACKING 
PARTS I. III 

--) MO 

SET MD START TO INTERMEDIATE START 

M.1 '2 TO SKIP f')s ~E V REGION 

ALL 

11s 

~ EV REGtON 

MJ 3 ON TO AVOID DUMP 

MT DUMP 
RESET ~T DUMP S.R. BACKING 
JUMP TO DUMP EVS ON MT 

PART I 1---1 es 
L. (VMD) X 2'" t L (VMD) 

L(E VECTOR REG t ON ON MD) X2 1
S' .. L( ) 

L(E VAl.UES MD)X 2'''+ L( ) 

1 

9-452 



41273 01173 

41274 01114 

41275 01175 

41276 01176 

41217 01177 

76365 

76366 

16367 

76370 

76371 

76372 

76313 

76374 

76375 

76376 

76377 

76400 

76401 

76402 

76403 

76404 

76405 

76406 
~ 

16407 ...a 
~ -- 16410 I 
0-

J 
76411 0 

0 
0-

16412 ~ 

t-

>< 76413 
c... 

76414 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

00 00000 

00 00000 

00 00000 

00 00000 

67 01017 

11 76464 

11 76567 

45 00000 

23 10000 

15 30030 

11 16550 

37 00017 

11 40001 

35 76474 

73 76415 

21 10000 

71 10000 

11 20000 

75 30030 

11 76550 

16 76471 

15 76410 

11 76467 

45 20000 

37 00021 

56 30000 

75 31777 

11 74001 

S6 00000 

5"N DIi.GO C .... LI"ORNIA. PAGE eN 007-~9 
REPORT Z!'I1 491 
MODEL All 
DATE 6/20/56 

07631 i)S~EV INDEX 

ooooe t 
40440 L (INTERMEDIATE START) 

00013 CHECK SUM INDEX 

00000 MT S.R. BACKING 

76463 EV MT RESTORE 

76536 

76420 

20000 o ~ (Q) 

76373 MT S.R. 
00001 --4 ES 
00001 RESTORE MD FROM MT 
40003 2NE 

20000 2NE + 400s~(A) 
76467 P = 2NE. +lfOO 11737s 
7646~ P + 1 ~(Q) 

76473 (p + 1) x 31g x 2 1
5" ~(A) 

76470 STORE 

76404 MT S.R. 
00001 ---7 ES 

00014 STORE L (EV'S) 

00020 SET MT BACKING 

00030 P ~ MT INDEX 

76415 MJ #2 TO READ FROM I-1T 112 

00001 MT 110 READ EVs)BACK 
76424 DUMMY 

76365 RESTORE' 
00001 ES 
01532 STOP) JUMP TO MS #2 STOP 

9-453 



76415 

76416 

76417 

76420 

16421 

76422 

76423 

16424 

76425 

76426 

76427 

76430 

176431 

76432 

76433 

16434 

764'35 

76436 

76431 

76440 

76441 

76442 

76443 

76444 

76445 

76446 

16447 
~ 
..I!'J 76450 ...... --I 76451 0' 

I 
0 76492 0 
0' ...... 7645! r-
>< 76454 
0.. 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 

11 76466 10000 J ---)(Q) 

37 00021 00022 MTH2 READ EV~)BACK 
56 30000 76412 RETURN TO RESTORE ES 
7S 30210 76414 PART I I~ES 

11 40210 00210 JUMP TO STOP 
75 30200 76434 STORE YYS 

11 41052 53400 FOR MT DUMP 
75 30200 76412 RESTORE 
11 53400 41052 vv'! 
16 76477 41262 

45 00000 40000 

31 76472 00052 

61 00000 20000 TYPE 
34 20000 00006 MT 

47 16431 764EJ 

11 40001 40003 2NE ---t ( A ) 

~5 76474 20000 2NE + _ 4008~A) 
73 76475 76467 p: 2NE + 4001 1137ca 
21 10000 76465 P + 1 ~(Q) 

71 10000 76473 (p .,. 1) X 378 X 21"~( A) 

11 20000 76470 STORE 
75 32000 76444 ES 
11 00000 74000 --+ ES IMAGE 
75 30037 76446 MT S.R. 
11 16511 00001 -t ES 

15 76471 00003 SET l (EVS) 

11 76467 00036 STORE P 
15 76470 00026 SET TAPE BACKING 

37 O(t027 00001 MT DUMP ON flO 

75 30037 76454 MT S.R. 
11 16511 00001 --+ ES 

15 76471 00003 

CV-164 
PAGE Cl~ 007.«J 
REPORT Z;.; h91 
MODEL All 
DATE -6/2':./56 

&. STOP 

9-454 



76455 

76456 

16451 

76460 

16461 

16462 

76463 

76464 

76465 

76466 

76467 

76470 

76471 

16472 

16473 

76474 

76475 

76476 

76477 

76500 

16501 

76502 

16503 

76504 

16505 

~ 76506 
-.0 
1""""1 76507 --I 
'" 76510 I 
0 
0 

'" 1""""1 

t- 76511 00001 
>< Waoo 2 0.. 76512 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV -164' 

11 76461 00036 

15 76470 00026 

11 76466 10000 

37 00027 00030 

75 31717 76463 

11 74001 00001 

37 76463 01541 

56 00000 01532 

00 00000 00001 

00 20000 00000 

00 00000 00000 

00 00000 00000 

00 53400 53400 

04 04470 70157 

00 00037 00000 

00 00000 00400 

00 00000 01731 

67 01017 00000 

56 00000 16370 

75 32000 76502 

11 00000 74000 

7S 30037 00001 

11 16511 00001 

7S 30030 00001 

11 76550 00001 

75 31777 16510 

11 74001 00001 

56 00000 56510 

45 10000 00030 

75 31737 00004 

2 ~J(Q) 

MT DUMP ON 
RESTORE 

e:S 

112 

PAGE C}J C07 -~',l 
REPORT ,ill !;·-n 
MODEL .'All 
DATE ;6/2(,/:'6 

STOP. JUMP TO MS'2 STOP 

L ( P) 

l(BACKING PARAMETER) 
L (EV REGION)X 21s + L (EV REGION) 

FLEX WORD 

MT DUMP & RESTORE S.R. 
STORE ES IMAGE 
MT OUMP ROUTINE 

--7 ES. JUMP TO ROUTINE 
MT RESTORE ROUTINE 

~ES. JUMP TO ROUTINE 

RESTORE 
E5 

STOP 

MJ 111 TO SET ~1T UNiT 

MD BLOCK 

9-455 



\.VNVAIIC - UIVI)IUN Of GENERAL DYNAMICS CORP: . elf :-164 
..... N DII:GO C ... LIf'ORNI .... 'PAGE 01 007-41i 

76513 

76514 

76515 

76516 

00('03 

00004 

00005 

00006 

11 40000 00041 

31 00041 COOO() 

75 217~6 00001 

'2 00042 00000 

16517 00007 11 20000 00040 

76520 00010 65 00037 00040 

76521 04P11 67 00037 00000 

76522 00012 64 00037 00040 

76523 00013 31 00041 00000 

76524 00014 75 21736 00016 

76525 00015 32 00042 00000 

76526 00016 11 20000 20000 

~6527 00017 43 00040 00023 

765'0 00020 61 00000 Oe025 

76531 00021 67 00037 00000 

76532 00022 56 30000 00002 

76533 00023 21 00063 00035 

76534 00024 41 00036 00002J 

76535 00025 56 30000 00026 

76536 00026 67 01017 00000 

76537 00027 56 30000 76506 

76540 00030 53 00034 00021 

76541 00031 53 OOO~4 00026 

76542 00032 7S 10003 00002 

76543 0003~ 

:; 76544 00034 

53 00034 00010 

00 70000 00000 
..0 

:: '6545 00035 
I 

0;- 16546 00036 
o 
~ .,6541 00031 
~ 

r-
>< 
c.. 76550 00001 

76551 fOoOC2 

00 017~7 "0000 

00 00000 00020 

00 00000 00000 

45 10000 00022 

64 00037 00040 

CHECK 
SUM 

. ~ES 

MD BLOCK 
STORE CHECK SUM 
MO BLOCK ~ MT 
BACK JAPE 36 BLOCKS 

MT ~ ES MD BLOCK 

CH~CK 

SUM 

MO BLOCK 
STORE CHiCK SUM ~(A) 

CHECK SUMS :: ? 
NO: TYPe- F 

BACK TAPE 

REPORT ZV 491 
MODEL All 
DATE 6/20/56 

MS 63 RETURN TO TRY AGAIN 
SET FOR NEXT MD BLOCK 
TRANSFER COMPLETE = (21), T IME5 

MS'3 JUMP TO RETURN TAPE 
BACK TAPE TO ORIGIN 
MS#3 JUMP TO RESTORE E$ 
SET 

MT 
COMMANDS 

MJ Hi TO SET MT UNIT OTHER THAN 0 
READ MD BLOCK~ ES 

9-456 



76552 00003 

16553 00004 

75554 00005 

76555 00006 

76556 00007 

76557 OOCIO 

76560 00011 

76561 00012 

76562 00013 

16561 00014 

76564 00015 

76565 00016 

76566 C0011 

76567 00020 

16570 00021 

76571 00022 

16572 00023 

7657~ 00024 

76574 00025 

7657' 00026 

76516 00027 

76577 00030 

76600 

76601 

76601 

1660:3 
~ 76604 ---0 
r-t 
~ 76605 I 
0' 

I 76606 c 
c 
C' 76607 r-t 
t-

;;.< 76610 
c... 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-164 

31 00041 00000 

75 21736 00006 

32 00042 00000 

11 20000 20000 

43 00040 00013 

61 OOOpO 00007 

67 00037 00000 

56 30000 00002 

75 311'37 00015 

11 00041 40000 

21 00014 00027 

41 00030 000211 

56 30000 00020 

67 01017 00000 

56 30000 76506 

53 00026 00002 

53 OOO~6 00011 

53 00026 00020 

45 00000 00002 

00 70000 00000 

00 00000 017~1 

00 00000 00020 

45 00000 00000 

16 76614 76610 

45 00000 76606 

16 76615 76610 

45 00000 76606 

16 76616 16610 

75 31777 76610 

11 00001 74001 

15 30530 00000 

CHECK 
SU~4 

MD 

BLOCK 
CHECK SUMS =..? 

NO:TYPE G 

BACK TAPE 

PAGE eN 007 .... 
REPORT ZM ~91 • 
MODEL All 
DATE 6/20/56 

MS ~3 RETURN TO TRY AGAIN 
Y~S;MD BLOCK 
~MD 

SET FOR NEXTMD BLOCK 
TRANSFER COMPLETE 
MS 03 JUMP TO RETURN TAPt 
BACK TAPE TO ORIGINE 
MS 113 JUMP TO RESTORE ES 
SET 

TAPE 
COMMANDS 

CARD OUTPUT Ie OC4 

9-457 



76611 

76612 

7_6613 

76614 

76615 

76616 

76617 

76620 

76621 

76622 

76623 

76624 

16625 

76626 

76627 

16610 

16631 

76632 

76693 

76634 

76635 

16636 

16637 

76640 

76641 

76642 
..- 7664:5 
~ 
...a 1664_ 1'"""1 

'-' 
I 

76645 C1' 
I 

0 
76646 0 

0-
1'"""1 
r- 76647 
>< 76650 Cl.i 

\'Uf'ilYAIK - UIYI~'UN ur v&:NIIICAL UT NAMI\..) \..utCt'. 

54N OI£GO C4I.IFO"""'4 

11 76620 00526 

75 31777 (')0000 

11 74001 000(")1 

00 00000 00744 

00 00000 007'1 

00 00000 00733 

56 00000 76605 

00 00000 00037 

37 77177 17717 

00 74000 00000 

23 00001 01262 

21 00001 01201 

21 01262 00536 

21 01207 00536 

45 00000 01203 

00 000("0 00144 

00 00000 IJO~10 

71 00720 30000 

15 20000 00566 

55 20000 00011 

15 10000 00620 

75 20044 00546 

23 00731 20000 

16 00716 00000 

31 00723 00001 

55 10000 00030 

52 OC721 20000 

54 20000 00002 

44 00554 00554 

44 00561 0055~ 

17 00000 20000 

21 00540 00720 

CV -164 PAGE CI o07-I:A 
REPORT %. 491 
MODEL III 
DATE 6/20/56 

9-458 



16651 

'6&~2 

16653 
766S4 

16655 

166$6 

16651 
76660 

16661 
1666Z 

16663 
16.64 

" '666S 

7&$66 

"6&61 
1&610 

'6611 
'6612 

"fi13 
16614 
1&6'5 

,16616' 
" 16611 

""00 
,,701 

i16102' 
JIO!/f "'03 ....., 

J 1&104 0-

~ '6tO! 
0'-.-, "'06 .... 
~ 16'0' 

16110 ' 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
5 ....... D'EGO C ... l'FOR .... ' ... 

16 20000 00560 

itS 00000 30000 

32 00677 00000 

17 00000 20000 

11 00730 00650 

11 00714 00651 

~7 00560 00566 

S5 30000 00000 

44 00641 00570 

55 10000 0001' 

51 00725 20000 

13 20000 20000 

35 00715 00621 

~5 10000 00006 

51 00725 0'0672 

SS 10000 oooo~ 

Sl 00125 00665 
55 10000 00006 

!l 00125 00713 

44 00655 0060' 
16 00661 00703 

5' 00616 00605 

41 00672 0067' 

~1 00665 00011 

" 00106 00704 

11 20000 006S2 
~1 00113 00017 

31 00706 00104 

16 00116. 00000 

!1 00726 00023 

13 10000 10000 

Sl 00652 00107 

CV-164 
PAGE eN 007--~ 
REPORT tM 491 
MODEL All 
DATE 6/20/56 

9-4~,' 



76711 

76712 

76713 

76114 

1671' 

16716 

16717 

76720 

16721 

76722 

16723 

l6724 

76725 

76726 

76127 

16730 

76731 

76732 

76733 

76734 

16735 

76736 

16737 

16740 

16741 

76742 
.-.. 

7674' ~ 
~ ..... 76744 --I a-- 16745 I 
0 
0 76746 a--..... 
t- 76747 
><: 
c.. 76750 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
.... N DIEGO C"'\..'f'O"NIA 

35 10100 10000 

12 :30000 00672 

00 30000 30000 

35 10000 20QOO 

73 00652 20000 

i5 20000 00652 

'37 00676 00626 

41 00665 00677 

16 00717 00676 

41 00713 00660 

41 00113 00677 

15 00620 00633 

S5 30000 00000 

21 00566 00726 

21 00620 00726 

16 00560 00676 

13 00720 20000 

44 00670 0061' 

'7 00560 00570 

15 2Q014 00644 

55 00761 00010 

75 10003 00646 

11 00710 00650 

16 00716 00000 

43 00711 00.556 

00 30000 30000 

00 30000 30000. 

00 ~OOOO 30000 

75 20003 00646 

23 00650 00720 

37 00703 00604 

43 00665 00661 

CV-164 
PAGE elf 007-6& 
REPORT ZM 491 
MODEL All 
DATE 6/2C/,6 

9-460 



16751 

76752 

76753 

16754 

76755 

76756 

16757 

16760 

76761 

76762 

76763 

76764 

76765 

76766 

76767 

76770 

76171 

76772 

76773 

76774 

76775-

76776 

76177 

77000 

77001 

77002 
"""' ~ 77003 
-.0 ..... 
'-' 77004 I 
0-

77005 I 
0 
0 

77006 0"-..... 
t-

>< 77007 
Co. 

-77010 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN O'~GO CAL'I'"ORN'A 

45 00000 b0673 

31 00721 00000 

15 00651 00664 

35 00722 00665 

55 00650 00000 

00 30000 30000 

00 30000 30000 

~3 00120 00001 

37 00103 00670 

35 00651 00672 

!5 00650 00000 

00 30000 30000 

55 00650 00043 

44 00675 00616 

21 00651 00127 

45 00000 30000 

31 00652 00002 

32 00652 00001 

11 20000 00652 

34 20000 00044 

47 00667 30000 

15 20000 00706 

S4 00720 10000 

75 30000 3"0000 

71 20000 00724 

77 00000 00774 

77 10000 00744 

17 10000 00760 

00 30000 30000 

53 10000 00733 

31 00672 00043 

00 00000 00540 

CV-164 
PAGE eN 001-6.7 
REPORT!ll 491 
MODEL .111 
DATE 6/20/56 

9-461 



77011 

77012 

77013 

17014 

77015 

77016 

77017 

77020 

77021 

17022 

71023 

77024 

77025 

11026 

71027 

170:30 

71011 

, 71'032 

71033 

77034 

1103' 

77036 

77037 

77040 ' 

77041 

__ 77042 
~ 

~ 77043 
J 77044 

I 8 77045 

~ 77046 

~ 77047 

77050 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
S .... N DIEGO C .... LIFORNI .. 

00 00000 00631 

00 00000 00001 

00 00000 00003 

00 00000 00005 

00 00000 00010 

00 00000 ~OO12 

00 00000 00077 
00 00001 00000 

00 00000 00014 
40 00000 00000 

71 01206 30000 

15 20000 0104' 

11 10000 01000 

11 20000 00715 
16 00173 76612 

41 00756 00746 

11 76600 00017 

35 00741 00741 

11 74000 01000 

21 76600 01213 

45 00000 00000 

16 00774 76612 

31 00743 00737 

45 00000 00747 

16 01252 01075 

45 oooeo 01001 

16 00714 16612 
37 00743 00737 

31 76606 00017 

35 00755 00755 

11 74000 20000 

11 20000 10000 

CV-164 
PAGE CI' OC11-6t 
REPORT ZJ( 491 
MODEL All 
DATE 6/20/56 

9-462 



77051 

77052 

77053 

770~4 

1705S 

71056 

17057 

17060 

77061 

11062 

77063 

17064 

77065 

77066 

17067 

71010 

77071 

77012 

77073 

71074 

77075 

7707? 

17071 

771oJO 

;- 77101 
-.0 
,:; 77102 , 
0- 77103 I 
0 
0 17104 0-
'""""f 
r--. 77105 
>< 
.:l., 77106 

77107 

77110 

CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO CALI'-ORNIA 

21 76600 01213 

51 00112 00776 

55 10000 00025 

51 00772 00777 

16 01253 01011 

16 01254 0117,7 

51 01245 20000 

47 00771 00767 

16 01255 01021 

16 01252 01075 

45 00000 01001 

00 00000 77177 

00 00000 76611 

00 00000 76600 

00 oeooo 00000 

00 00000 00000 

00 00000 00000 

00 00000 00000 

15 01000 01007 

11 01010 20000 

42 01001 01005 

21 01000 oo,~o 

15 10500 01011 

11 01212 01300 

00 00000 00000 

00 02000 00000 

45 00000 01216 

71 00716 00777 

11 20000 01256 

34 01213 00020 

11 20000 01257 

11 00776 01261 

CV-164 
PAGE em 007-6.P 
REPORT ZM 491 
MODEL All 
DATE 6/20/56 
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77111 

17112 

77113 

17114 

7711' 

17116 

17117 

17110 

17121 

1'1122 

17123 
-

77124 

77125 

77126 

.,7121 

17110 

11131 

T 1132 

171'3 
11134 

71135 

771'6 

71131 

7"160 

17l-41 

,; 77142 
..... 11143 --I cr ., 1144 

8- 77145 a-, ..... 
~ 77146 

~ "147 

CONVAIIt - DIVISION OF GENERAL DYNAMICS COITP. 
SAN OIEGO C"L'I'"OIltN'" 

!55 Ot261 00020 

11 00777 01262 ., 00000 01023 

11 00776 01262 

11 01262 0126:4 
11 01162 00516 

l1 01046 0·0001 

11 OJr!' 28000 
'5 01246 JOOOO 
1'3 01247 20000 

36 Cl21! 01'260 

11 OltMt 20000 

" 01,47 10000 

11 20800 01266 

56 01213 0126' 
SJ 01242 ZOa.O 
13 0124-Z ,1"210 

23 012700111·' 

11 01266 OINt) 
11 zeooo OLIn 

'1 01166 80001 
36 IIZ1! t"!l'2 
.5 00000 Ql()~7 

00 00000 001'40 

31 00'.0 OOM' 
20 OOOCO 0'00"" 

31 00'40 0054e 

20 00000 00000 

15 01000 01071 
15 01000 01107 

11 00711 01264 

CY-164 
PAGE CI 007-.7' 
REPORT ZM 491 
MODEL .&11 
DATE 6/20/,6 
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ANALY ... 
CON VA I R PAGE CI--<l]J.l.;l 

.. RIIPAR£O BY J. I. 1111s ~AN Off GO REPORT NO. ZII 491 
CHECKED BY D. B. Parker MOQEL 

DATE ~R_EV~I_S_E_O_._Y ______________ ~ ________________________ ~ __________________ .. ~~~56 

DITBRJIInll't EVA.LUATIOIf PACKAGE-REA.L-CA 010· 

This is .. package including Ploating Point Real Arithmetio, CA 001 an 

interpretive routine tor the real ari~tio and the real d.te~nant 

eTaluat10n routine. It ia coded 1n .tandard form and oan be assembly modified. 

It this paokage 1. assembled at 0100, it will eTaluate an IX I determinant 

tor •• (22)ec (l8)lO. Baoh elnmtt of the determinant takes two (2) cell., and 

the entire deterainant muat be in 18. This routine requires a setting. up tor 

particular .,locatie of determinarlt in IS, and the location of the re.ult in 

ES, and can not be ueeel for any other ., determinant looation. or result location 

un1es! the routine is re.tored to its original torm and set up again. Any 

number or determinata may be e'Valuated for a ~iven aet-up. The determinant 

il de.troyed during the evaluation. The~l1DdnatiOZl method is used. 

Stepaot B1i1liDat1cml 

1. l .... (Det. value location). 

2. :lj . ja2, 3, ••• , I (it all. 0 exchange row 1 wi th a row which 
11 

haa a non-aero first element. and change the 8i gn of (Det. 

value location). 

;~ . .lij -'11 !~i j,.- 2, 3,·. 0, I. 

~. (Dat. Tal.· locatien) A
11

...{Det. value location) 

5. Reduce the order of the re.ulting matr1x by one by remov1n, 

from con8ideration raw one • and col. 1 • 
• 

6. Repeat .tep. ~-5 until order of the matrix is reduced to one. 

This routine uses 2 I cella (one row) immediately tollowint; the 

determinant as teaporary storage. After it i. set up, the last (46}lO-<56)e 

cell. ot the routine are no langer uaed (trem 1340-1416). The amount of 

atorage Deeded tor thedeteradnant 1. given by 2(.~). The eleaent. ot 

the atrlx auat be .tored by ron. 

'1-40::> . 
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'ANALYSI. 

ptREPARt=D BY J. H. Ell1... 
CHECKED BY D. B. Parker 
REVISED BY 

CONVAIR 

SAN DIEGO 

CV-165 
PAGE ts-. 0114 

REPORT NO. 'M :491 
MODEL 

DATE ~ 

The t;t-al ari th.metio, or the real ar.ithmotic and interpretive routine may 
l 

be used. independent of the determinant routine by chooalng the proper entrances. 

For instructions on the use of real arithmetio sfte CA 001. The interpretive 

routine performs the real arithmetic operations referring to a parameter word 

fo~ the locations of the mantis888 of the oper~nd8 and result. 

.... ,.,.-~ 

REAL AR ITHDT IC ·ElfTRANCI 

Co 37 01001 01002 Add Ent 

Co 37 01001 01003 )lul t Ent 

Ce 37 01001 Ol~ 01'Y Ent . 

IlfrIRPRETIVI ROU1'ID ElTRAICB 

Co 31 01001 PPPPP 

C 1 .u.AA BBBB ccce . 

Whereoperationa performed area 

Add (A)f(B)~(C) P-Il06 

Bubt (A)-(B)~(C) P=lllO 

Vult (A)A'(B)--+(C) P-1112 

DiT (A)+(B)~C) P$lllU 

Where AAAA-location of mantissa of lat operand 

BBBB-location o,f mantl.~;&; of 2nd qperand 

~CCC-iocatiOft of.manti8sa of result 

DET1mJ(IJAJrr SET-{Jp ~CB 

Co 37 01001 01153 

C
1 

DDDD RlRR no 

Where DODD-location ot Det. in E8 

RRRI-loeation of re8ult in 18 

BBII order of the determinant (octal) 
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ANALYSIS CONVAIR 

""'ARto .Y J... 1111. SAN DIEGO 

CHaCKED .v D. B. Parker 
ItIEVlSI:O aY 

CV-165 
.. AGE 0-011-., 

REPORT NO. III 491 
MODEL 

DATE 12~~ 

~---------------------------------------------------------------

............ 

DITIRJIIWAIT IVALUATIOI EHTlWlCI 

Co 37 01001 0115' 

Permanent canet. used 40, 74, 77, 43. 66, 44. 

Teap. storage 00003-0D932, (Al, (Q) 

COJ3IIIUlda for assembly lDOdlfication 4078 (263)10 

Drum Addre •• -70723-7134o 

.. ',," , 

\1-407 



CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-165 
Byt J. B. 1111. SAN OI£GO CAL.II'O .. N'A PAGE OI-Ol1~ 
Cheoked by. no.n B. Parker 

..-... 
li.I 
...0 
~ 

'-' 
I 

0-
I 

o 
o 
0-,...., ,.... 
>< .0.. 

70723 01000 37 76000 76002 

70724 01001 45 00000 ~~OOC 

7 A 725 01002 45 00000 01027 

7 n726 ~1003 45 ~OOOO ~1073 

7)72 7 01004 11 00027 20000 

7"730 

7~7~' 

70732 

70733 

70734 

70735 

70736 

OlOOS 

OlOO~ 

0100 7 

01010 

01011 

01012 

01013 

70737 01014 

70740 01015 

7('1741 

70742 

70743 

70744 

70745 

70746 
7(')747 

70750 

70751 

70752 

70753 

70754 

70755 

70756 

70757 

70760 

70761 

"1016 

01017 

01020 

01021 

"lO?2 

01023 
01024 

01025 

01026 

1"\1027 

010:30 

01031 

01032 

01033 

01034 

01035 

0103e 

47 010~6 rqo(')(' 

11 O(')(\?~ ,"ono 
47 01014 Ot~'l(,,) 

11 00040 00031 

11 00040 000~2 

31 01012 0101'3 

45 00000 01001 

54 20000 00042 

73 00027 10000 

1~ (\('\t"I4(\ "n~'~ 

74 10000 00025 

11 20000 OOO~l 

2~ 00026 OOO~O 

11 0002'5 ,0000 

47 01025 01024 
21 00026 00074 

11 00026 00032 

45 00000 01012 

11 000'25 '-0000 

47 01031 nl051 

11 00027 20000 

41 01036 01033 

11 00025 00031 

11 00026 00032 

45 00000 01012 

11 OOOiA ~')t')OO 

REPORT ZM 491 
MODEL 

DATE 2-27-56 

ALAq"~ EXIT 

.EXIT 
ADD ENTRANCE 

MULTIDLV ~~T~ANCE 

D IVIDE E~ITRAnCF r.A (00 2)~fJ.) 
DTVrDING RV n? 

NO: N~ H-4!:q A TOR ~-?'< A) 

NUME'R A TO~ = O? 
YES: 0 

~ ANSWER 

S.~. EXIT 
JUMP TO EXIT 
NO: ~ (NU~~ERATOP) X 29# ~ (A) 
QUOTIENT X 2:3"~ (Q) 
n ~,.t; 
NORMALIZE IF(Q0025}=-O OR 71 

NORMALIZED MANTISSA STOPEn 
DIFF OF EXp.~(n0026) 

H~A 

H - 01 
H = 0 COR~ECTF.D 

H = 11 EXP~ OOn32 

JUMP TO EXIT 

ADD I T ION M (OPt~,6Nf") 1) ~ (,,) 

M (OPFRAND 1) - 0 J 
NO: M (OPERAND 2) 7(A) 
M (op E ~ AN" ') = o? 
YES: M ,OPERAND 1) ~ ""(Al\lSW~~) 
F (Op ~qAND 1) ~ r: (A~.!!;'f/E") 
JUMP TO EXIT c .. 
NO". E (OPEP.A~Ir> 1)7(A) 
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CONVAIR - DIVISION Of: GENERAL DYNAMICS CORP. CV-165 

By. J. I. 1111. 
Cheeked 'by, D. B. Parker 

70762 010:37 36 

70763 01040 46 

70764 01041 11 

70765 01042 11 

70766 01043 11 

70767 01044 11 

10770 01045 11 

70711 01046 11 

70172 01047 12 
10773 01050 42 

70774 01051 11 

70"'15 0105' 11 

10176 01053 45 
70'177 01054 i6 
110CO 01055 54 

71001 010S6 3S 

71C~2 01057 11 

71003 01060 74 

71004 01061 11 

71005 01062 47 

71006 01063 13 

710C7 01064 11 
7101("1 0106~ 42 

71011 01066 23 

tn 71012 01067 21 
-.0 
...-4 71013 01070 45 '-" 

I 
C1"- 71014 01011 00 I 
0 
0 11015 01012 00 C1"-
...-4 
r- 71016 01013 71 
>< 
£l.4 71017 01074 11 

5"''''' 01£00 CALIfFOttNIA P AGEt5-OJ.1oo5 

REPORT ZJl 491 
MODEL 

DATE 2-27-56 

00030 00032 E (op 1) MINUS E(OP2) = K ~ (OOO~2) 
01047 01041 K "> or 
00025 20000 YES: EXCHANGE. 

00027 00025 OPERAND 

20000 00027 ONE 

00026 ?OOOO AND 

00030 C0260 

20000 00o,o TWO 

00032 20000 NO; IKI ~(A) 
01012 01.054 IKI < ~$ ! 
00027 00031 IKI ;> 35 OR t·1( OP} 1 - 0 

ooo~o ooo~~ (op 2)~AN~Wr:R 
00000 ~1~12 JU~P TO EXIT 
20000 0105~ ,~ <.. '5? SEt ~HtFT OF 5. "ITS 

00.027 10(\nn M (riP'.) x ~) ~ (A} 
00025 20000 M {OP2\ X 2A- + M (00 1) ~tA) 
00040 ~OO32 o. ~(O.O12) 
2000~ noot2 NORMAL t l£ M (AN s) =- '"i--?( t)OC! 2) 

20000 OOO!l M (ANS) ~\OOO31) 
01064 01061 M(ANS) = o? 
0003·2 00026 YES: -H~\OOO26) 

000'2 2COOO NO: H~\A) 

01071 nlQ67 H < 3S? 

00026 00077 NO', E (OP1)-~2 ~ l~OO26) 
00032 00026 YES: E loP II PLUS H \OR H-72) 

00000 01012 JUMP TO EXIT 
00000 00*46 DEC ~8 

00000 00*43 oe:c 35 

00025 00027 MUL T M (OP1)X ~ (op 2)~tA) 
00040 OC()25 o ~ loo.2~1 
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CONVAIR - DIVISION Of GENERAL DYNAMICS CORP. C V-165 

B1" J. I. 111i. 
Checked b7" D •. B. P&rker 

71020 01075 74 20000 

71021 01076 11 20000 

71022 01077 47 01102 

710?3 01100 11 00040 

11024 01101 45 00000 

11025 01102 ?~ 0002'i 

71026 01103 21 00026 

71027 01104 35 00025 

710~O 01105 45 oqooo 
11031 01106 16 01147 

71032 01107 45 00000 

71033 01110 16 01151 

11034 01111 45 00000 

71035 01112 16 Oll?() 
710.36 Olll:! 45 00000 

71037 01114 ,6 01146 
71040 0111.5 31 01001 

. 11041 ("1116 15 20000 

71042 01117 11 00000 

71043 01120 55 ~11"4 

71044 01121 5~ 011a;~ 

11045 01122 55 01152 
· 71045 Ol12~ 55 0114~ 

......, 
71047 5~ 01152 If') 01124 

...0 ..... 
71050 01125 54 01152 --I 

0- 11051 01126 53 011~'-I 
0 
0 

71052 01121 21 01001 0' .... 
t- 11053 01130 75 30002 
>< 
~ 71054 01131 11 00006 

71055 Oll~2 75 3no02 

S"'" 011:00. CAL.IFO"NI" 

00025 

00031 

01100 

r()O~? 

01012 

0107' 

000"'0 

00032 

01012 

011~~ 
01115 

0113~ 
01115 

01U~ 
0111~ 

011!4 

00017 

01117 

011'2 
looo, 
01116 
ooo~~ 

1000~ 

C11~t 

00014 

Cl1~' 

00074 

011'2 
00025 

01134 

PAGE taJ-Oll-' 
REPORT Z1l 491 
MODEL 

DATE 2-27-56 

NORMALIZE ~.i(ANS)=34 (~~ ,35~ H 

M (!'NSj--+(OOO3V 

M (ANS) = 07 

YE5~" = F'(ANS) 

JUMP TO EXIT 

NO: H-~5 ~ (O~()2~) = n o~ -1 

E COP 1) PI.U~ E ~O~ 2) ~\AH.0OO26) 
E (ANS) ~O.OO32) 
JUM,P TO l!XrT 

AD.!) 

ENTRANCE 
SUBTRACT 

~NT~ANCE 

MULTIPLV 
ENT~ANCE 

o IV.rf)F F:NTR.ANC~ 

SET 

PAQAM,!TEP 
LOCATION 

SET 

L ( Z) 

5-£T 

l ( X) 

~f!T 

L(V) 

UP EXIT LOCI 

X~ 

(op 1 \ 

Y~ 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-165 

BTl J ••• 1111. 
Cheotecl byl D. B. Parker 

7r056 01133 11 noooo 
11057 01134 31 01012 

11060 01135 75 30002 

11061 01136 11 00031 

71062 Oll~1 37 011~1 

71063 01140 45 00000 

71064 01141 13 00027 

71065 01142 :37 01012 

71066 01143 45 00000 

71067 ('1144 10 00000 

71070 01145 00 00777 

71071 01146 00 00000 

71072 01147 00 OOCOO 

7107~ ~1150 00 00000 

71074 01151 00 00000 

710"~ 0115' on O()('OO 

71076 01153 45 00000 

71077 01154 15 01405 

71100 01155 15 01'2:3 

71101 01156 15 01323 

71102 01157 11 01~''-

111(')-' 01160 11 01106 

71104 01161 11 01307 

71105 0116? 11 01~21 -an 71106 01163 11 on066 
...0 
r-4 

71107 - 01164 11 00074 
I 

0-
71110 01165 01~O2 I 11 0 

0 
ti 0- 7111.1 01166 01~14 r-4 

r-
11112 01167 75 30006 >< 

Q.. 

7111" 01170 11 01~O/ 

SAN DI£CiO CALII"ORNIA 

0002"1 

00000 

01111 

00000 

01140 

01001 

~O027 

01002 

011"3' 

on777 

10000 

01('\04 

~10()2 

nl00"3 

01141 

Ot30~ 

01115 

ot'114 

01177 

012'-~ 

01?4' 

01244 

01 '-5.,." . 
00003 

00004 

01'31 

013'6 
01171 

ct~'~ 

PAGE ca-ou-r 
REPORT III 491 
MODEL 

DATE 2-27-56 

(op 'l 
REAL ARITH. JUMP 
ANSWER 
~ (Z) 

s.~. J:XtT 

JUMP TO ExtT 
(nO~21)~, (0<'0'7) 

JU~~P TO SU9 

Jur·1P TO STORE (ANS);' EX!T 

M .• ~K 

MASK 

SET UP ~. ~. ENTPY 

5£1 PA~AM~'EP. L~r 
SET L \All) X 2' .. ~ (~1114) 
,5£T L (All1}'21~( 01177) 

SE'T L(Al' All "1') 
~f!T L(Al' A'l T?) 

SfT L( .. " T2 A22) 

SF'T L{Ta. All A''-) 
1~ 

(T1 ) 

5TORf: 2X'l~~ 4 

STORJ: 2 (N-l) , 2a.~ 
STORE COPYS 

2N x. ,Ir 
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CONVAIR - DIVISION Of GENERAL DYNAMICS CORP. CV-165 

B,.t J. li. Elli ... 
Checked bYI D. B. Parker 

71114 "'1171 

71115 01112 
11116 01173 

71117 01114 

71120 oli75 
111~J 01176 

'11,22 01177 

71t2~ 01200 

711~4 01201 

7tt25 O120~ 

11126 Ol!O3 
11121 012.04 

'll~O ~1205 

Til!! 01206 

11l~2 01207 

1111' 01210 

111" Ol211 

711" Ol~12 

7113.' 01'-11 
.71137 01214 

11140 "0121 ~ 

11141 01216 

11142 01217 

1114~ 012'-0 

l,(') 71144- 01221 
...0 

11145 ..... 01~22 ......" 
I 

0- 11146 Ot22' I 
0 
0 71147 01224 0-...... 
r-. 11150 01225 
>< 
0.. 711. 51 Ol~26 

'1 f'l~'~ n'~'l 
11 Ol~O5 .Ol~11 

11 01121 01334 

11 00000 .20000 

41 01217 01166 
15 !OOOO a1200 

11 00000 nooon 
15 01111 012()~ 

21 01205 01326 
~, n11" '002f1i 

16 10~OO 012(,)~ 

15 30000 01206 

tl ~t'ooo ~(\~on 

55 0120' t!OO2~ 

16 10000 01211 

7~ 30000 01212 
1t o~ooo oooon 
13 00001 00001 

:'>1 01126 0190' 
41 013'. 011'4 
15 1000~ 01'-" 
11 00040 COOO3 

11 01301 01~2'6 

'-~ 01327· 0001" .. 

'-1 011" 01301 

21 011"4 0131~ 

11 01310 Ol~~4 
37 01111 01114 
00 ooono 
?1 Ol'~' 0130," 

PAGE _~ 

REPORT ZK 491 
MODEL 

DATE 2-27-56 

~' .. 1 
INDEX :: N-2 

INDEX = N-l 
(All}"'" A 

A - or 
VES', ROW 1 
--+ tT!MP ROW) 

STORF 
L {ROW 2) 

S"O~E 

l (ROWt) 

ROW 2 
-? ROW 1 

STCR£ 
L (RO\., ~) 

ROW t (TEMP ROW) 

~ ~ow 2 
~T1J~ (Ttl 
2NX"~ ..,. ~N)( fO 

TEST NEW All 

COL t = '0 

o --, 'DE~ JUMP TO £xtT 
COll = 0 ~!STCR! CONSTANT 
-tN"~;(--:" 1 
SET FOR 

NEXT ROW 
SP."T tNDt!X N-l 

Al~/A11 ~ ( A ) 
SET FOR Al' 

9-472 



CONVAI. - DIVISION Of GENERAL DYNAMICS CORP. CV-165 
SAN DI£GO CALIFO .. NIA PAGE ~~ 

REPORT Z)( 491 By. J. I. Ellie 
Checked by. D. B. Parker MODEL 

DATE 2-27-56 

711~2 01227 41 O13~4 01'-24 RIAl! 
7115! 01'-~O 11 Clt~'O 01~!4 SF.T tND~X=~t -2 
11154 012!1 11 01330 O13~S SET tNOEX=N-2 

71155 C12~' 31 01'-47 ~C'OO~· SET 

71156 01233 11 01~'-4 10000 L ( A '-1 ) 
71157 01234 53 20000 O12!5 

11160 012~5 11 00000 'OOO~ (A'-l~(A ) 
71161 01236 4' 01241 012~1 (A21):: O~ 

71162 01237 21 01244 01311 YES;SET FOR NEXT ROW 

7l16~ 01240 45 00000 01252 JUMP TO SKIP ROW 

71164 01241 37 01131 01112 NO', X 

71165 01242 00 noooo 00 * A12 )( A~l~ T 

71166 01'4~ ~7 011~7 {')tl1n 

71167 01244 00 OOOO(} 00 *~ A ~'--(A~2 A2~---+ A22 

71110 01245 21 012~2 01301 SET F'OR Al' 
71171 01246 21 01244 01302 SET FOR A2' 

11172 01747 41 01~'~ 01241 o -it 1 COL 

71173 01250 2~ 01'42 01~~6 

71174 01251 21 01'-44 01~~7 
71175 01252 21 01242 01310 
11116 01253 41 011'. 012!1 1ST COL 1. 0.0 

11177 012~4 ~1 011" 0111~ X 

71200 01255 00 00000 () OO()D (t ) (Al1~ T 

11201 01256 2~ 01310 00074 INDEX -1 - 4(N+t)xt·~ ;. X ~Ja.. It) . 112C2 01257 ?~ t)1~~6 01~(')t .J:) ..... 
2"" 4 · 2'·"", - 7120~ 01260 21 01337 ~130~ 4 · 4 , 

0"-, 
71204 t')1261 21 01 '-.~5 ol~tl SET FOR A22 8 

0"- 71205 01262 21 OlS!1 01~15 SET ..... 
l-

x 71206 01263 11 01~~1 01242 PAPAM~TF.R~ 
c.. 

71207 01264 21 r.13~2 nl~'-n 
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CONVAIR - DIVIStaN 'OF GENERAL 'DYNAMICS CORP. 
SAN OIEGO C.<\lIFOltNI.<\ 

Bye J. I. ILLIS 
Checked by. D. B • Parker 

71210 01265 11 01312 ,01244 

11211 01?~f., '1 Ol~''3 ot~o' 

71212 0126'7 21 0'12'25 01325 

71213 01270 41 01131 01173 ' r DE T REDUCED . 

71214 (H271 11 O125! !'127~ YES: 
11215 01272 31 01137 01112 X 

7.1216 0127'3 00 ~·OOOO T -7' IOE'T1 
7121·7 01'274 15 01406 01115 RESET INT.$J~~ 

71220 01275 15 0140'6 011'? 
71221 01276 75 30002 01001 STORE 

71222 01277 11 00003 00000 lo~TI J- EX JT 

71223 ~1300 00 0000.., 20000 

71224 Ol~Ol ('10 O~OOO O~OO~ 

7122! C 130'2 ' on ()20(')O nO(\o" 
71226 01303 31 01001 00017 5 ~ seT UP ENT 

11227 01304 15 20000 01'305 SET (L:l PA~Af>AF'T~" 

71230 01305 1.1 00000 01416 PARAMETE R7(rl 
71231 01'306 21 01001 00014 EXIT PllJ~ 1 

71232 ,01 ~O7 11 01410 1. ()OOO ~A5K~ ('-') 

71233 Ol.,le 51 01416 Oll&;'3 STr:JR~ ~J 

712~4 01311 Q.l Oll~~ Ol~O4 STOR~ 

11235 01312 23 ~1~O4 00074 .N-l 
71236 0131~ ~6 OO~74 01305 5TORf N-? 

71237 01314 71 01:300 01153 STORE ,..., 
lO 71240 0131~ 11 /0000 013'''' 'N ' , •. ~ ...0 
~ - 71241 01316 55 01!10 1000~ STORE I 
0-

2M' - 2 IT" I 71242 01317 11 '100.00 01303 0 
0 
0- 71243 01~20 ~5 01200 "1!11 STORt. 2(N+l) . 2/'<" ~ 

r-
>< 71244 01321 54 20000 ()OOO~ ~TO~~ 
c.. 

2 (N + .1) . , I .:r 7124'5 Ol~?/' 11 '0000 01?-1' 

CV-165 
PAGE lc-..oll-iG 
REPORT 'Zv491 
MODEL 

DATE 2-27-56 
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S~N DIEGO CALI"OIllNI~ 

BYI J it If. 11li. 
Checked bYI D. B. Parker 

71246 01323 II Ol153 01313 

71247 01~24 ?1 01'13 00014 

712~O Cl~2t; 71 01'301 011S~ 

71251 O11?6 11 '0000 Ol~14 
~ 

71252 Ol~?7 ,~ 0140~ 011,7 

71253 01~30 35 01301 Oljl~ 

71254 01331 11 01311 01116 

71255 01332 '-1 01;16 01!~' 

71256 01333 '-1 01~15 01~11 

71257 01334 71 00041 011S3 

11260 01~35 35 01314 01317 

71261 01336 ~5 01302 013,n 

71262 01337 2~ 01314 01301 

712'6~ Ol~40 11 nl.l'- tOnon 
71264 01341 11 ()1414 01306 

1126.5 01342 11 01414 01301 

71266 01~43 ~~ 01416 01306 

71267 01344 53 01416 01101 

71270 01345 55,(l1416 OO()~O 

71271 01~46 11 01411 10000 

71~7~ 01347 5~ 01416 (')1~O6 

71273 01350 11 0141~ 01~21 

71274 01351 53 01416 01321 

71275 Oi~52 11 01410 lOOOC 

"""' 71276 01~53 Cj~ 01416 01211 
l{j 
-.0 ...... 71277 01354 55 01416 000'0 
'-' 

I 
0- 71300 a1355 11 01410· 10000 

I 
0 

71301 0 0135A 11 01~"~ 01~" 0-...... 
r- 71302 01357 ;~ 01416 Ol~'2 
~ 

71303 c.. 01360 53 01416 n13r7 

STORE 

N + 1 
$TO~~ 

'-NX ~:a.¥ 

SE'T ~ ~ 

STOR£ 2 

STORE 

(N+l) . ~ ~ 

PAGE 0.-011-11 
REPORT zY 491 
MODEL 

DATE 2-27-56 

2X~:l4 ~ (N r 1) '* ~~~+- 2 

STO~~ ~'1f 2(Nt/ Z· ~ IN + 1) . 2'J... 

STORE 
2NX 2~4- 2N 

S Tt")RF.: 2 (N+tJ i'+ '- (N .,. U 
STORE 2( N .. t) . 21~ 

"1A~f(~(n ) 
ST~P.~ L (T2) 
S'TORt L (T21 
STO~t 

All 

"'A5K~ <1 

STO~~ l (Atl) X'1 1.a... 

STO~£ t.. (Tt}·!'~ L (Tt) 
STO~E ~(Al1)·2f.a.. 
MASK-~(O ) 

STOR~ L (InF.TI I 

MASK~(OJ 

STORF. 

L (A1l' 
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SAN DIEGO CALIFORNIA PAGE Cli-oll-12 

REPORT ZM h91 BYI J. N. Ellis 
Checked by: D. B. Parker 

MODEL 

DATE 2-27-56 

71~n4 1"1361 e;~ ()1416 001"'11 

11305 01362 11 01407 10000 f\1ASK ~ (Q J 

71~!"f (H ~6'3 ~1 01416 ~1.~(~ ~T('\~F L {A ll) "r' 
71307 01364 21 01:322 01302 STORE l fA 12 All A12) 
71310 01365 21 01306 01310 

71311 01366 21 01306 01301 STORr: L (A12 A21 T~ J 

71312 01367 21 01307 01320 STORE L (A22 T2 A22J 

71~1~ 01110 1.1 O14'~ '. noon ~A~t(-7 (0) 

71314 01~71 5~ 0130:3 01176 5ET 

71315 01372 53 01301 01204. REPEAT 

71316 01~73 'S~ Ol~O~ Ol'-ln COMMANDS 
71317 01374 15 01321 01211 STORE' L ~A 11) 
71320 0137'5 71 01303 01153 2N;L--7 A 

71321 01376 35 01'11 01211 STORE L (T RO'" ) '2"S--

7132'- (11;77 t;5 01'11 200'~ 

71323 "1400 16 10000 01177 
11324 01401 11 01404 0115~ SET ENT JUMP 

11325 01407 11 01407 01324 STORF: MA~K 

71~26 0140~ 45 00000 01001 JUMP TO EXIT 
713/.7 01404 4'5 nortoo nl1~4 
71330 01405 00 01137 00000 

71331 '11406 110 OIn01 (1(\000 

71332 "1407 00 07777 00000 

u"'J 71333 1'11410 00 Or,OOO 01717 
...0 ....... 11334 (')1411 no 00717 "0000 '-' 

I 
0- 71335 01412 17 71000 00000 I 
0 
0 113:315; '11413 00 00717 00000 0-....... 
t- 71337 (11414 00 (H'00n 'C007 
>< 
0... 11340 ;;1415 no O~I')OO "()OO~ 
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PREPARED BY 

CHECKED BY 

REVISED BY 

CONVAIR 
C. J. SWIFT, M. COVHERa .......... " ••. lL DnAIIIeS cowouno. 
D. SHU MWAY SAN DIEGO 

CV-166 
PAGE ON 012-1 

REJIORT NO. ZM 491 
MODEL 

DATI: July 10, 1956 

FOUR PODI'l' LAGRANGE IITERPOLATION POR BIVARIATE fUNCTIONS 
OR THEIR ImtIV ATIVES (FIlED POIIT) 

I. IESCRIPTIOH I 

..... ,.,a·. 

If trom one to five quanti tie. r D are each functions ot ;two variables 

x and y and are given in the tora of tabled values (not necessarily at 

equal distance point.) J then this aubroutine evaluates the .. tunctiona or 

one ot the first partial deri~ti~s of the .. tunctions by interpolation. 

'!be nearest tabled nluee ot x and 1 are first round. The subroutine 

uses tallie. 0 and fto s1gnity displace_nt in the x and 7 table •• 

r • 0 signifies the first tour x .alue. (Xo, Xl, X2, X). f • 0 

signifies the first four 1 values (Yol '1' 12' ''). A sixteen point grid ot 

tunction value. corresponds to the selected wJ.ues ot x'a and 7' •• 

'!be Lac,range _thod for interpolation is used to evaluate the tunction. 

at the gi'ftD point (x, 7) tor each F D. 

The aubrout1ne is also set up to cOllplte the }:arti&! derivati .. s ot 

the tunction. b.r the use ot control words which are, specified as tollows, 
., 

04 44400 00000 compute J-F. ~\ 
d-X 

00 00044 44em cOlllplte J. F . Il -~~ 
00 00000 00000 cOJIpUte ., 

In order to eliminate scaling probl_., the aubroutiDe computes the 

partial derivatiw8 t~. an -1ncre_nt- A I (stored at the .... seale 

factor as the function). '1'be coder lIIlat di'Y1de this b7 6 ~ (which 18 

stored in cell 00001 vi th the au. scaling a8 the in4ependent variable 

in'Yol'Md). 

The subroutine uses a normalization process to achieve tull accuracy 

wi thout overfiov. Unless the point x, 1 lies outside the region, DO owr-

n.ov 'can occur. 
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ANALftIa "C 0 N V It. I R PAGII eN 112-2 

REPORT NO. ZM 491 PlltEPARED IIY C. J. SWIP"T, Me COV HER ... wa .......... AL 1mI .... cCHIPOUno. 

D. SnrTMW''''Y IlAN DIEGO 
CHECKED BY flU A MODIIL 

RtVIS&D .v DATI: July 10, 1956 

It the point x, l' liea wi thin the same rectangle of the X7 grid as 

the previously used point, Jalcb ot the cODlpltation Is not repeated with 

a saving ot over halt in t_. 
II. SPECD'ICATIORSI 

A - - Loca ti-ona and Storage 

1. !be aubroutiDe 18 storediD cella 01000 - 0l24'6 ~(2-41). or 

(1 6 7)10 celle 

2. I S TeDlpOrar1ea need are cella 0000l to rxxrn phia (2 0 )8 owl!. 

tor each dependent twlctloza. 

3. Cells to be modifiedl {24,?)e • t»?)1Q 

4. Constanta not DKXi1t1edt noDe 

5. Intcm-.t1on atoNd on d:nua tor each .. t ottabl ... 

(.) .....,....,. aad a:JtU ..... , ..u. 
Ch) Para.tera a 1 c.U. 

(e) 'l'ellpOrarieal (24)10 o.lla 

(4) Tables ot ~ iDdepeDdet Y&rlablH x &D<i 1 aDd the 

depndeat ur1.ablea rll. 

B Code, PullDtera Imd ~ ......... Jee lor .... __ .t ~ Teblaa. 

1. j starter pro.graa 1"01]o-d -by ~ grid, -iDtcm.U. 'fGr..,h 

.. t ot tro. 1 -to S fUDctlona is stored in MD~ . -1h1a optloul NO looe.t,ioD 

18 nov referred to as eella d. tbn (d + SO) 

2. 1m eubrout1De ill entered by tbe ~s 

d 
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ANALYSIS CON V A I R PAGE eN 012-3 
REPORT NO. ZM 491 

MODEL 

PREPARED BY C. J. SWIFT, M. COVHER A DmIIO. Of' ••• 11tA&. DYIIAIIICS COVOUftOll 

C~ECKED BY D. SHUMWAY SAN DIECJO 

REVISED BY DATI! July 10, 1956 

CELL 
ADDRESS CONTENT UPWATIOI 

d + 2 75 3 (p+l) (01002) ) 

~ lDad current data 
d + 3 11 d . ... 4 00027 

d ... 4 45 00000 d He turn troll subroutine 

d ... 5 00 M 00000 M • DUmber or x yaluea 

d ... 6 00 II 00004 R • DWlber bt 7 value. 

d ... 7 (77 7'm6 77777) r (ini t1al ¥ =- -1) 

d ... 10 (00 00000 -00000) P 
d ... 11 00 (k + 1 at 219) 00000 [ • mmber of dependent ..... riables tabled 

d + 12 00 '1 00000 Ax • address or x table 

d + 13 00 A 
y 00000 A,- =- address of '1 table 

d ... 14 00 ¥ 00000 ) 
) &,ra =- address ot ~ table 

d ... 15 00 A,2 OOOOC ) 
) 

••••••••••••••• ~ 
d + 20 00 ipS 00000 J 

t.... 

d + 21 ) TelllpOrary atorage (current x,. '1 aDd 

••••• ~ 1nten.d1ata oODlpltatione that are 
) 

d + 50 
~ saved) 

d + 50 + (20)8 IC .1 
c Table FOrDe t 

The x and '1 tables Jalat be in JIIOnotonic ascending order. '!be functions 

pi! are stored eolWln wise each colWID corresponding to one Yalue or x. 
D- Results. - The results are stored aa tollowss 

(OOOOl) 

(00002) 

(00003) 

, 
A when partial differentiation occurs 

'1 (x,y) or /j - (; ;) or 

'2 (X,1) or,a· (if") or 

LJ -(14) 

1l.(tJ..5) 
"'1 



CV-166 
~ALYS'S 

C 0 N V A 

c. J. SWIFT, H.COVHER 
........ . " ..... 

"REPAR~D BY SAN DIEGO 

R PAGE eN 012-4 
REPORT NO. ZM 491 

CHECKED BY D. SHU~AY MODEL 

REVISED BY DATE July 10, 1956 .. .. 

«()()()04) '3 (x,;y) or Ll- J. 1=.3 
r:J X 

(00005) '4(x,y) or L\-,JF.,. 
~y 

(00006) '5 (x,;y) or fl·· d F.f 
oIx 

or 6' dF'.J 

or fj . fl-
;J 'j4. 

~ or • oJ h !!..5 
eJJ. 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO. CALIFORNIA 

BIVARIATE INTERPOLATION 

01000 37 76000 76002 ALARM EXIT 
01001 45 00000 30000 EXIT 
01002 16 00027 01001 SET UP EXIT 

01003 11 00032 20000. COMPARE SIGMA 

01004 46 01030 01005 ~JI TH ZERO 

01005 11 00024 20000 TEST FOR X 

01006 42 00045 01023 AT CENTER 
01007 42 00046 01014 OF GRID 

01010 11 00032 20000 . TEST FOR 
01011 36 OOO~O 20000 UPPER 
01012 35 01230 20000 LIMIT OF 
01013 46 01030 01014 X TABLE 
01014 11 00025 20000 TEST FOR Y 

01015 42 00051 01025 AT CENTER 
01016 42 00052 01055 OF GRID 

()1017 11 0"O3~ 20000 TEST FOR 
01020 36 00031 20000 UPPER 

01021 35 01230 20000 LIMIT OF 
01022 46 01033 01055 Y TABLE 
01023 11 00032 20000 TEST FOR 
01024 41 01027 01014 ZERO SIGMA 
01025 11 00033 20000 TEST FOR 
01026 47 01032 01055 ZERO RHO 
01027 23 00032 01233 SIGMA MINUS TltJO 

01030 21 00032 01234 SIGMA PLUS ONE 

01031 45 00000 01034 JUMP TO NEW VALUES 
01032 23 00033 01233 RHO MINUS TWO 
01033 21 00033 01234 RHO PLUS ONE 
01034 37 01055 01110 SET S1:!ITCH AND JUMP 
01035 16 01226 01175 SET UP FOR 
01036 15 01233 01174 DENOM I N ft. TOR 
01037 37 01167 01155 JUMP TO PQ SUBR 

CV-166 PAGE eN 012-5 
REPORT Z14 491-I1 
MODEL 

DATE July 10, 1956 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO. CALIFQRNIA 

BIVARIATE INTERPOtATIO~' 

01040 16 01227 01175 PARTIAL SWITCH TO NUM 

01041 16 '01237 01044 ZERO SET TO J AND I 

01042 16 01240 01646 RIJ SET TO ROO 

01043 15 01237 01044 PI SET TO PO 

01044 71 30015 30011 QJ 

01045 54 20000 OO.O~7 TIMES 

01046 11 20000 30054 PI 

01047 21 01046 01235 IJ PLUS ONE' 

OlO5e 43 01241 01055 JUMP TO NUM AFTER LAST 

01051 21 01()44 01234 J PLUS ONE 

01052 42 01242 01044 TEST FOR LAST J 

01053 21 01044 01235 I PLUS ONE 

01054 45 00007 01043 INTO LOOP AGAIN 
01055 37 01055 30000 'NUM DEN SW t TCH 

01056 15 01054 0117'4 SET uP FOR NUM 

01057 45 00000 01060 JUMP TO PQ SUBR 

01060 37 01.167 01155 SET PI TO PO 

~10el 16 01237 nl066 SET r 
01062 75 10005 01064 PICK UP 

01063 11 01236 00002 ZERO TO SUMS 

01064 15 01240 01067 00 TO rJ 
01065 15 01237 01066 SET J 
01066 71 30015 30011 OJ TIMES PI - 01067 73 30054 00007 DIVIDED ...0 BY RIJ 

...0 ..... 01070 11 01246 01076 -I 
0"-

01071 11 01232 00010 SEi UP N INDEX I 
0 
0 01012 15 01067 01074 SET 0" ...... 
t- 01013 21 01074 01232 F'N-tJ 
>< 
c... 01074 71 30074 00007 TIMES FN-IJ 

01075 54 20000 00047 PLUS 

"1076 35 30002 30002 FN SUM 

01077 21 01076 01231 IJK PLUS ONE 

IJ 

CV-166 
PAGE ON 012-6 
REPORT ZM 491-11 
MODEL 

DATE July 10, 1956 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-166 
SAN DIEGO. CALIFORNIA PAGE eN 012-7 

REPORT ZM 491-11 
MODEL 

DATE July 10, 1956 

BIVI'~qIA.TE I ~!TERP0LAT ION 

01100 21 00010 01232 N PLUS ONE 

01101 42 00034 01073 TEST FOR LAST N 

01102 21 01067 01234 RIJ PLUS ONE 

01103 21 01066 01234 arJ PLUS ONE 
01104 42 01242 01066 5 COMPARED TO J 

01105 21 01066 01235 PI PLUS ONE 

01106 42 01243 01065 5 COMPARED TO I 

01107 45 00037 01001 OUT OF INTERPOLATION 

01110 16 01244 011~1 SET COORDS\1ITCH 
01111 15 00035 01133 SET FIRST 

01112 21 0113~ 00032 X ADDRESS 
01113 15 00036 01135 SET FIRST 
01114 21 01135 00033 Y ADDRESS 

01115 54 00031 10071 COMPUTE 

01116 16 01240 01140 ADDRESS 

111117 15 01107 01121 OF 
01120 11 01232 00003 FIRST 

1"1121 15 30('00 1"1140 RO\'! 

01122 21 01140 01154 AND 

01123 72 10000 00032 FIRST 
01124 35 00033 01140 FUNcTION 
01125 45 00000 01126 SET TRANSFERS 

01126 35 00031 01142 FOR 
011.27 35 00031 01144 F -...0 01130 35 00031 01146 PICK UPS ...0 ..... 

'-' 01131 45 00000 30000 COORD SWITCH I 
0' 

01132 75 30004 I 01134 PICK UP 
8 
a- 01133 11 30000 00044 X S ..... 
r-
>< 01134 75 30004 01136 PICK UP 
0.. 

r"l1135 11 300('0 00050 Y $ 

01136 37 01131 01137 5\1 ITCH 
C'1137 75 30004 ~1141 PICK UP FN S 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-166 
SAN OtEGO. CA",IFORNIA PAGE eN 012-8 

REPORT ZM 491-11 
MODEL 

DATE July 10, 1956 

BIVARIATE INTERPOLATION 

01140 11 30000 00054 FN 
01141 75 30004 01143 FUNCTION 
01142 11 30000 00100 

01143 75 ~OOO4 01145 G 

01144 11 30000 00104 R 

01145 75 30004 01147 I 

01146 11 30000 00110 D 

"'1147 45 0('0"0 (11150 

01150 21 01121 01234 ADDRESS F 

01151 21 00003 01232 PLUS ~NE 
01152 42 00034 01121 REPEAT LOOP 
01153 45 00000 01003 JUMP TO BEGINNING 
01154 00 00000 00020 CONSTANT 
01155 11 00024 00007 W SET TO x 
01156 75 30004 01160 \tIN SET 

01157 11 00044 00002 TO XI 
01160 37 01225 01170 DO INNER LOOP 

01161 75 30004 01163 P S 
01162 11 00015 00011 IN PLACE 
01163 11 00025 00007 ~! SET TO Y 

01164 75 30004 01166 \~N SET 
01165 11 00050 00002 iO VJ 

01166 37 01225 01170 JUMP TO INNER LOOP 
01167 45 0000(' 30000 EXIT SUBR 
01170 11 00005 20000 W3 MINUS \t/O 

::;; 01171 36 00002 00010 EQUALS DELTA 
-..0 

~ 01172 16 01243 01217 PRESET 
I 

0"- 01173 75 10003 01175 COMPUTE I 
0 
0 01174 11 30000 00021 \AJ MINUS WN 0"-..... 
...... 

>< 
01175 75 30003 01212 OR WO MINUS WN 

c.. 01176 23 00021 00003 GIVING FACTORS 
01177 55 00026 00003 CONTROL WORD TO Q 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-166 
SAN DIEGO. CALIFORNIA PAGE eN 012-9 

REPORT ZM 491-11 
MODEL 
DATE July 10, 1956 

B I V A R I ATE I~!T ~ p DOL A T I () M 

°1200 If l~ 01201 "'1~12 TEST FOR PARTIAL 

01201 11 00010 00001 STORE DELTA FOR P,l\RT TAL 
01202 54 00021 00041 COr-1PUTE 
01203 73 00010 00,021 SU~J1 OF 
01204 54 0'0022 20041 PRODUCTS 

01205 73 00010 1(,,000 FOR 

01206 71 100('0 00023 PARTIAL f!/\CTOR 

01207 7~ 00021 00022 AND 
01210 72 10000 00023 NORf-1AL I ZE 
01211 45 00000 01217 JUMP TO STORE 
01212 54 00021.. 00041 COMPUTE 
01213 73 00010 20000 T-R !PLE 

012-14 71 20000 00022 PRODUCT 
01215 73 00010· 20000 AND 
01216 71 20000 00023 NORMALIZE 
01217 73 00010 30015 STORE OJ 
01220 11 00002 00006 ROTAT E 

01221 75 30004 01223 TH~ 

01222 11 ()OOO~ 00002 \1N 
01223 ?1 01217 01235 J PLUS ONE 

01224 42 01245 01173 TEST FOR LAST J 
01225 45 00000 3()OOO EXIT INNER LOOP 
01226 00 00000 01212 C 

-..0 
-..0 0122.7 00 00000 01177 0 ~ 

~ 

I 01230 00 00004 4000C N 0' 
I 

(l) 01231 00 nOOOl 00001 S 0 
0' 
~ 01232 00 00020 00000 T t-

><: ('11233 1"1(' """'02 ("t~OCHJ A 0.. 

01234 00 00001 0000(' N 

:"1235 00 00000 00001 T 
01236 ao 00000 00*- S 

"1237 1"1('1 (,(')"15 00011 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-166 
S"N OIEGO. C"I.-IFORNI" PAGE eN 012-10 

REPORT ZM 491-1I 
MODEL 

DATE July 10, 1956 

8IVA~tATE TNTEpPOL/\T!I"'\'" 

01240 00 1)0054 00054 

01241 11 20000 00074 

01242 71 00021"00000 

0124~ 71 00021 (lOO15 \...OtJST,!J.NT~. 

~1244 ,'"'0 ('\f:\(\on 01132 

01245 73 00010 00021 

0124t1 35 00002 00002 

--
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A ..... ~ CONVAIR 
PRaPARaD 8V D. SlIlJllAI & ..-...'_ ...... IL .,.wacs ' ...... 11 .. 

aAN DIEGO 

PAGK CN 813-1 
RIEIIO..,. NO. ZM 491 

MODIEL CHECKED BY C. J. SWIFT 
RIEVISD) rf 

POOR POD! UGIWI1I. DI'1'1WOl..l!lm J(Il 1IlV ARUB 
!DCt'IOI$ OR mu: z:aam'Tl'fII~ 2(rtDl) :pom) 

DATE JUDe 28, 195 

z'o SPECIFICATIONS. 

SlORAGla ". sub-routine i8 stored in cells 01000 - 01)05 and ., be 

relocated. BS verking storage 00002 - 00363 is u8ed. Tables ot an,- aize 

are DOrall;y on MD. 

ntS. Approx. 0.3 sec. Ilinilml + 0.15 sec. tor each change in 64 poiDt 

grid. 

IItJI)J). Tbird order interpolation i. ettected b;y the use ot the ~ange 

4 pOint interpolation torzmla tor 3 'Yarables. This passes a tunotion 

through a 64 pt. cubio array or &a4 ot pointe chosen from the XJS apace ot 

the table. 

II. IBSCRIPTIOR I 

It two quantit1es, '1 and '2, are tunctions ot three variable., x, 1, s 

and their 'Y&lues are given in tabular tora (not necessarily at equal 

intervals), tid. subroutine can evaluate '1 ana '2 or one or their partial 

d.~i~tift8 as specified by a control word. The 64 pt. grid i. first 

selected so that the interpolated poini (x, y, .) is as close to the center 

ot the grid .a possible. 'fbi. grid is then used tor interpolating '1 and 

'2 (or apecified partial derivative or same) in parallel. 

All tacton in the Lagrangian coetticients are norualised to 'Values ~ 1 

to obviate o'ftrfiov difriculti.s. It extrapolation is attempted too tar 

outside ot the outermost grid, a divide fault vU1 occur. 

III. LOCATION AND STORAGE, 

The _in sub-routine i8 coded to operate in cells 01000 - 01265. It usee 

oe118 01266 - 01305 tor constant. and eella 00002 - 00363 in IS tor 

teaaporar1ee. 
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ANALYSIS 
CON V A R 

PREPAR£D BY D. SHUMWAY 
PAGE CN 013-2 

REPORT NO, ZM 491 
MODEL CI-!ECKEDBY C. J. SWIFT 

REVISED BY DATE June 28. 1956 

A starter programtollowed by cmrrent grid intor_tioD tor escheat of 

two functions lsstored 'in (.333)8 callaot MD. !hiB optional MD location is 

nov referred to as cells d thru d + 332. Initial set up of d thru d + 16 is 

as followss 

d 

d + 1 

d + 2 

d + 3 

d + 4 

d + 5 

d + 6 

75 30326 

11 00036 

75 30327 

11 d + 4 

45 

00 00000 

00 00000 

d+7 00 2J 

(30000) 

d + 5 

01002 

00035 

d 

• II • no. ot value. in x table 

n n • no. of values in y tabl_ 

00004 J, a no. of values in Z table 

d + 10 77 77776 "r'f7'n U". index ot current loea tioD in x table • 
iDttlal1y • 1 

d' + 11 0 --------.-----0 fJ. index ot current location in '1 tabl •• 
initially • 0 

d + 12 0 --------0 "f'. index or current location in • table 
initial1,. = 0 

d + 13 00 

d + 14 00 

d+ 15 00 

d + 16 11 

00000 Ax- location ot 1st x table value 

00000 'Y- location ot 1st y table value 

00000 As- location of 1st z table value 

00164 At- looation or 1st Fl table value 

Infonationin d + 17 - d + 332 1s generated by the sub-routine. In order 

to II1nW.. acces8 tbe, the tables should be stOred in the following sequence J 

1. All l[ 'Yalue"s :lit a8cending order 

2. All 1 values in ascending order 

). All. values in ascending order 

4. All'l and '2 values alternate, Fl (X1, 13' at), F2(Xi, 1j, Zt), -

'1(X1. "J' z k.l), F2(xi. yJ, xk+l), etc. with i the major, J the 

9-488 



-t-
'" .... -I 
0-
• o 

o 
0-.... 
t-

~ 

GV-167 

ANALYSIS 
CON V'A R PAGE ON 013~3 

PREPARtD BY D. SHUMWAY 
CHECKED BY C. J. S'-1FT 
REVISED BY 

~"'N DllvO REPORT NO. ZM 491 
MODEL 

DATE June 28, 19~ 

intermediate and k the minor ordering subscript. 

Coordinates of the point to be interpolated ANl> a control word are 

entered: 

(000)1) • X 

(OOO32) :II Y 

(000)3) • z 
(00034)- Control ,word. 

For eomputing '1 and '2' the control word • 00 OOOOOOOOOO 
, dF' dF 

For computing A· ~ and d' ~ the control ward - 0""0---0 

For C01'lmt1 ting ~. a F, and A '. ~ Fa, the control word- ()()()()()444.4 -r- ())y d Y 

For computing ~. )~, and A. ~ the control word • 4OOOOOOOO444 
d~ dZ 

Entl7 to the subroutine isprogr..-ds 37 d+2 d. 

RESULTS. 

(00002) 

(00003) 

(00004) 

~ (in case or partial differentiation) 

'1 or 
A. ;If, 

~,)( or ~.~ 

'2 or A . ~~~ or A . SF; 
d)( y 

WHERE (00002) bas the scaling of the independent variable 

(00003) has the sealing of the '1 

(00004) bas the scaling of the '2 

or 

or 

6.. 

D.. • 

.) F, 
~ 

)F" 
~l 

'!be main subroutine is coded in standard torm fro. 01000 and can be 

assembly modified. 

Subroutine length (including constanta) 

ES Temporaries required 

Total IS working space 

No. ot words tor assembly mod. 

ru .. • a •• -" 

()06)8 • (198}10 

()62)8 • (242)10 

(670)8· (440)10 

(J01)a- (193)10 
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CONVAIR -"DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO. CALIFORNIA 

3 VARIABLE INTERPOLATION 

01000 37 16000 76002 ALARM EXIT 
0100l 45 00000 30000 EXIT 
01002 16 00035 01001 SET UP EXIT 
01003 11 00041 20000 COMPARE SIGMA 

01004 46 Ol041 01005 WITH ZERO 
01005 11 00031 20000 TEST FOR X 

01006 42 00051 01032 AT CENTER 
01001 42 00052 01014 OF· GRID 
01010 33 00036 00017 TEST FOR 
01011 35 00041 20000 UPPER 

01012 35 01266 20000 LIMIT OF 
01013 46 01041 01014 X TABLE 
01014 11 00032 20000 TEST FOR Y 

01015 42 00055 01034 AT CENTER 
01016 42 00056 0102' OF GRIO 

01011 3~ 00037 00017 TEST FOR 

01020 35 00042 20000 UPPER 
01021 35 01266 20000 LIMIT OF 
01022 46 -01044 0102' Y TABLE 
01023 11 00033 200CO TEST FOR l 

01024 42 00061 01036 AT CENTER 
01025 42 00062 01077 OF GRID 
01026 11 0004~ 20000 TEST FOR 
01027 32 01266 00001 UPPER 

01030 36 00040 20000 LIMIT OF 
01031 46 01047 01017 Z TA6lE 
01032 11 00041 20000 TEST FOR 
01033 47 01040 01014 ZERO SIGMA 
01034 11 00042 20000 TEST FOR 
01035 47 01043 01023 ZERO RHO 
01036 11 00043 20000 TEST FOR 
01037 47 01046 01077 ZERO TAU 

CV-167 
P AGE eN 013-4 
REPORT ZM 491-11 
MODEL 

DATE Ju~e 28, 1956 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-167 
SAN DIEGO. CALIFORNIA PAGE eN 013-5 

REPORT 2M 491-11 
MODEL 

DATE June 28, 1956 

3 VARIABLE INTERPOLATION 

01040 23 00041 01~03 SIGMA MINUS TWO 
01041 21 00041 01304 SIGMA PLUS ONE 

01042 45 00000 01050 JUMP TO NEW VALUES 

01043 23 00042 01303 RHO MINUS TWO 

01044 21 00042 01304 RHO PLUS ONE 
01045 45 00000 01050 JUMP TO NEW VALUES 

01046 23 00043 01303 TAU MINUS TWO 

01047 21 00043 01304 TAU PLUS ONE 

01050 37 01077 01137 SET SWITCH AND JUMP 

01051 16 01267 01235 SET UP FOR 

01052 15 01231 01234 DENOMINATOR 

01053 37 01227 01210 JUMP TO PQS SUBR 

01054 16 01275 01235 PARTIAL SWITCH TO NUM 

01055 16 01270 01060 PI SET TO PO 

01056 16 01271 01066 RIJK SET TO ROOO 

01057 15 01270 01060 QJ SET TO QO 

01060 71 30000 30000 QJ 

01061 54 20000 00047 TIMES 

01062 11 20000 10000 PI 
01063 16 01272 01064 SK SET TO SO 

01064 71 10000 30000 QJPI TIMES 
01065 54 20000 00047 SK EQUALS 

01066 11 20000 30000 RIJK 

01067 21 01066 01305 IJK PLUS ONE 
t-
...0 01070 43 01273 01077 JUMP TO NUM AFTER I.AST I JK P""'I 
'-' 

I 01071 21 01064 01305 K PLUS ONE a-
I 

0 01072 42 01274 01064 TEST FOR LAST K 0 
a-

01073 01060 01304 J PLUS ONE P""'I 21 t-

>< 01074 42 01275 01060 TEST FOR LAST J 
0.. 

01075 21 01060 01305 I PLUS ONE 

01076 45 00000 01057 INTO lOOP AGAIN 

01077 37 01077 30000 HUM-DEN SWITCH 
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CONVAiR - DIVISION OF GENERAL DYNAMiCS CORP. CV-167 
SAN DIEGO. CALIFORNIA PAGE eN 013-6 

REPORT ZM 491-11 
MODEL.. 

DATE June 28, 1956 

3 VARIABLE INtERPOLATION 

01100 15 01272 01234 SET UP FOR HUM 
01101 37 012'27 01207 JUMP TO PQS SUBR 

01102 16 01270 01110 SET PI TO PO 

01103 23 00003 20000 ZERO TO 

01104 11 20000 00004 SUM CELLS' 
01105 16 01273 01116 SET FI-IJK TO FI-oOO 

01106 15 01271 01115 SET RIJK TO RooO 

01107 15 01270 01110 SET QJ TO QO 

01110 71 30000 30000 QJ 

01111 54 20000 0004"6 TIMES 

01112 11 20000 00005 PI 

01113 16 01272 01114 SET SK TO SO 
()1114 71 00005 30000 QJPI TIMES SK 

01115 l' JOO()O 10000 DIVIDE BY Rt'JK 
01116 71 10000 30000 TIMES F1-t JK 

01117 54 20000 00050 PLUS 

01120 35 00003 00003 Fl SUM 
01121 21 Oll16 01305 l-IJK PLUS ONE 

01122 11 20000. 01123 TO GIVE 2-tJK 
01123 30 30000 30000 . TIMES F2-IJK 

0:124 54 20000 00050 PLUS 

01125 35 00004 00004 F2 SUM 

01126 21 01116 01305 NEXT Fl 
.-
t- 01121 43 01276 01001 EXIT AFTER LAST F ...0 ..... - 01130 21 01115 01304 I JK PLUS ONE I 
0"-

01131 21 01114 01305 K PLUS ONE I 

8 
0- 01132 42 01217 01114 TEST FOR LAST K ..... 
t-

01133 21 >< 01110 01304 J PLUS ONE 
a.. 

01134 42 01275 01110 TEST FOR LAST J 

01135 21 01110 01305 I PLUS ONE 

01136 45 00000 01107 INTO LOOP AGAIN 
01137 16 01300 01162 SET COORD SWITCH 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. CV-167 
SAN OIEGO, CAl.IFORNIA PAGE eN 013-7 

REPORT ZM 491-11 
MODEL 

DATE June 28, 1956 

3 VARIABLE INTERPOLATION 

01140 15 00044 01164 SET FIRST 

01141 21 01164 0004'1 X ADDRESS 

01142 15 00045, 01166 SET FIRST 

01143 21 01166 00042 y ADDRESS 

01144 15 00046 01170 SET FIRST 

01145 21 01170 00043' Z ADDRESS 

01146 11 01266 00006 SET LAVER INDEX 

01147 11 00047 01173 COMPUTE 

01150 54 00040 20Q70 ADDRESS OF 

01151 71- 20000 00042 ' FIRST FUNCTION 

01152 35 00043 00010 ON 

01153 71 10000 00037 FIRST 

01154 71 20000 00041 YZ 

01155 32 00010 00001 LAYER 

01156 35 01173 0117~ FOR FIRST 

01157 35 00040 01175 SECOND 

01160 35 00040 01177 THIRD 

01161 35 00040 01201 FOURTH ROW 

01162 45 00000 30000 COORD SWITCH 

01163 75 30004 01165 PICK UP 
01164 11 30000 00050 X COORD 

01165 75 30004 01167 PICK UP 

01166 11 30000 00054 V COORD 

r- 01167 75 30004 01171 PICK UP 
...0 
f"""'! 01170 11 30000 00060 Z COORD -.;... , 
0- 01111 37 01162 01172 SET COORD SWITCH , 
8 01172 75 30010 01174 PICK UP 0-
f"""'! 
r- 01173 30 30000 30000 FIRST ROW 
:><: 

01174 75 30010 01176 PICK UP 0.. 

01175 30 30000 30000 SECOND RO\oJ 

01176 75 30010 01200 PICK UP 

01177 30 30000 30000 THIRD ROW 
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CONVAIR - D!V!SION OF GENERAL DYNAMICS COlP. CV-167 
SAN DIEGO. CALIFORNIA ' PAGE eN 013-8 

REPORT ZM 491-II 
MODEL 

DATE June 28, 1956 

3 VARIABLE INTERPOLATION 

01200 75 ~OO10 01202 PICK UP 
01201 30 30000 30000 ,FOU,R TH ROW 
012,02 23 00006 01304 TEST FOR 

01203 42 01304 01003 ' LAST LAVER 

012Q4 31 10000 00013 SPACING TO 

01205 32 01305 00005 NEXT LAYER 
01206 45 00000 01156 INTO LOOP· AGAIN 

01207 11 00031 00010 W SET,TO X 

0121P 75 30004 01212 WN SeT TO 

01'211 11 ooo~o ("\0003 XI 
01212 37 01265 01230 JUMP TO INN£R, "LOOP 

01213 75 30004 01215 PI IN 
01214 11 00022 00012 PLACE 
01215 11 00032 00010 W $ET 10 y 

01216 75 30004 01220 WN- SET 
01217 11 00054 00003 TO y~ 

01220 37 01265 01230 JUMP TO INNER LOOP 

01221 75 30004 01223 QJ IN 
01222 11 00022 00016 PLACE 

0122~ 11 00033 00010 W SET TO Z 

01224 75 30004 01226 WN SET 
01225 11 00060 00003 TO ZK 

01226 37 01265 01230 JUMP TO INNER LOOP 
........ 01227 45 00000 30000 EXIT PQS SUB 
t-

'" W3 MINUS WO r-4 01230 11 00006 20000 -I 
0"- 01231 36 00003 00011 EQUALS f>ELTA 

I 
0 

01232 16 01272 01257 SET SK TO S~ 0 
0"-
r-4 

01233 75 10003 01235 COMPUTE t-

~ 01234 11 30000 00026 W MINUS WN 

01235 75 30003 30000 OR WO MINUS WN 
01236 23 00026 00004 GIVING ~ACTORS 
01237 55 00034 00003 CONTROL WORD TO Q 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO. CALIFORNIA 

3 VARIABLE INTERPOLATION 

01240 44 01241 01252 TEST WHETHER PARTIAL 

01241 11 00011 00002 STORE DELTA FOR PARTIAL 

01242 54 00026 00041 COMPUTE 
01243 73 00011 00026 SUM OF 
01244 54 00027 20041 PRODUCTS 

01245 73 00011 10000 FOR 

01246 71 10000 00030 PARTIAL FACTOR 

01247 72 00026 00027 AND 

01250 72 10000 00030 NORMALIZE 

01251 45 00000 01257 JUMP TO STORE 

01252 54 00026 00041 COMPUTE 
01253 73 00011 10000 TRIPLE 

01254 71 10000 00027 PRODUCT 

01255 73 00011 10000 AND 

01256 71 10000 00030 NORMALIZE 

01257 73 00011 30000 STORE SK 
01260 11 00003 00007 ROTAT E 

01261 75 30004 01263 THE 

01262 11 00004 00003 vJN 

01263 21 01257 01305 K PLUS ONE 

01264 42 01302 01233 TEST FOR LAST K 

01265 45 00000 30000 EXIT INNER LOOP 

01266 00 00004 40000 C 

01267 00 00000 01252 0 

01270 00 00016 00012 N 
01271 00 00064 00064 S 

01272 00 00010 00022 T 

01273 11 20000 00164 A 

01274 71 10000 00026 N 
01275 71 00021 01237 T 

01276 71 10000 00364 S 

01277 71 00005 90026 

CV-167 
P AGE eN 013-9 
REPORT ZM 491-1I 
MODEL 

DATE June 28, 1956 
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CONVAIR - DIVISION OF GENERAL DYNAMICS CORP. 
SAN DIEGO. CALIFORNIA 

3 VARIABLE INTERPOLATION 

01300 00 00000 01163 

01301 11 00164 00164 

01302 73 00011 00026 

01303 00 00002 00000 

01304 00 00001 00000 

01305 00 00000 00 *1 

CV-167 
PAGE CK 013-10 
REPORT ZI~I 491-I1 
MODEL 

DATE June 78, 1956 
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ORGAN12..ATIOI~ OF Dlr-PARDm:If.l' 66 .. ],0 
__ ~ .. """"'~J':I;~~Il""""'~"I""'I!':.'W'';~''rUP3rTJ.~ .. r_ ...... ~ 

I. GENERAL OBJECTIVES 

A. The ultimate a..'tm is to estabJ.1.sh ])apQrt-ment (56.,..10 o.s Ol\() of the lea(JJng 
computing and da.ta. reduotion centers in th:ts coUntry 0 An a CO~lB9qucnc:e, 
the Missile Syntems Division "rill beNe at its d:Lopooal an important and 
prot!to.ble asset in mectiT18 :i.ts oblisatiOllG, in, L'1creasing its reputetioo 
and. in attrac.tl.tl8 bl.ls1.ltess. Furthormore I the rnaltheed Ai.rcx-a.f·t, Corrorat1on 
will be in an even bet'~or po::d.tlon t, :meet ita eo.mm:ttments, to increase 

B. 

its prod,,,at:f.y1:ty, to enhance its roputat1on and to better ita c(YJIlletltive 
positiooo 

1. Department 66 .. ,10 ohaJ~ perr·)l~m all Mtt.;j) volek faLling ~1.tb1Jl the E;Copft 

of it.s n.c;:t:tvit.i~s~ It l.,:,LU utlflertake the troiru..ng of 1m pr.!7.'3cIlnel 
in tJ,e appliC3'.t:t.OD of e.nQ1y t.:tca1. und numericaJ. lr.ethoda to the:lr 
individueJ. probJ~erruJ. 

20 Depa."t't;mOtt.t 66,,·1() 'tv:i~\ coai~i',~ue to absorb the tP..lCCeGB (J:£ OOZ.!?11ti:nC end 
data. redu.a..?;lo~> loads g~.1(31~9,tc~d by oth.'Sr l...,ockheed di vloiona. Ito 
Appllod. ~!athentt6ti(;fJ S'i;at':4? 'W'.1.1l b~ avtdlable .~ li.elp solve dif'fi(n.u.t 
cOltpt.\tational pl"O\'lemn ~ -;;:0· ~l(-+vt'''f lop ne".( simu.lo.t10P- l'ile"l'thods, to e!';~ltta.t(~ 
eomp1.\'i;ing i?l"O{".e(lUl~CS 'Used. i!l :ll'!UOunt:ttlg Qn.d to j. dvp.at:tgn,i.e 'l~be' faaG1 ... 
bi11t.y ,of :r:u~ther nroc:ooydzQ.t:;.on of I..ocltbeed lluH.il1eas prol')l~av The 
A:ppl:l~..d ri.~theni.e3~ieG Sta.f~:r or DepartU}~nt 66-..10 ,dJ~ be a. nOUXl!C (Jf 
aatb€:mntiCf.'tl c~nsuJ..tant f;!,(l"!Ji(,~e j.'"ead:tly ave,ilo,ble to the (:'ntixe (!orpora."'" 
t1oo. 

3v The E"~xtra. c·a!w:.eity of Dc:&artri£lli::: 66-10 requi:t'ed tel" pealt loods ,,1.11 be 
appl:J.ed to outs!.de bUS:f.lV~OG.. '£hia pol'.<:y ~,!1J. avoi d l~G'~-:Y r: ~'Innoicn 
and nu.nimi:;&e ovcrt;me follotdng the a1·ro.rd or lm"ge CC'll'l1;I'tlC:(j~ outs1do 
bua1b.eSt3 Si.~rv€·s to GlUootb. Oll1:; j;'"l.uct"UE~t1ons in :urtemal d(~:T'~ 
DepaJ; .. tment 66u lO, to (1.ivQ:;7·sify If£D fle;·tiviiliea trott tc ua.1n~ p" ,!~.'l1; for 
the eomp~.n;.y 0 

;; c. ~he reput,at1ctl or DepalJtmen:li 66 .... )"O,{,ylll be based on '-to l>ertOl'ill:'1lJCe and 
not on its alz·e; Ol~ jurisQ.!et:i.on. 'lb bavo satisfied. clwtonta"u iz (l1.n of 
tile moat ~rtallt goals tOl-- De.pti.l .. tli'!en~ G6 .... 10.~ 

C\J 

-I 

~ D. 
o 
o 
0"­
r-f 
t-

>< 
0.. 

For 1 ts 6~ri vol,l, Depal'tmant 66 .... 10 rau">t be able 'i;o recrui to the sl)le:rt $ 

best prepared and most decU~J.tE:d young men aud 'WOIOOn into 1 tb Bel:-vice ~ 
To attrat."t and hold 81.\ch pEllll.ll.e, the pr'1Diae of e career or 11vellhcod 
or of eeono.m:I.c 3uncess 13 not (.lnougho The DeptIr·tment must 0.100 give t.hem. 
esprit. de COl"ps. 
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Page i\:o 

II. (JDrnIAL ft'IIr!IPL'lS ANI) OPwnm PROCKDtlft'!,q 

A. l~od;T ~ld bMre ouJ~ ODe supervisor (e.xeept tecba1¢sJ. eupervtn1<m 
on short proJP.~tR). 

B. If1lere flhOuld be reaao.n:l.ble ~port\1nl ties :tor a6.vaoceaeat. 

c. 
1 All m.ember" ot the clflpt.:rillnnt are eDC!OUl-age4 to Vl'lte tecbrd.cal. 

a~1cles for pub11~n.t1on by )18D or in scientifto 3ouroslso 

2. It, 1s in the lnte~t (j·r the fl.ept»vt:ment th£\t members t.tteod sci_Ut1a 
Ia!..tinge to furtha~ their C'.JWl\ specialized kuO"lI1edge :to the int"erest of 
leD and to· lfsrD s";aou1; DE-V de/el.opmonta ~'ls_here. '~he DUd}P-r of 
employees tr(1Il MaD atterad.1us aoy ODeS! veIl scientif1c meeting 10 

netricted by HID po},.:lq. 

3. It 18 in the interent of the d.ep&r'but:mt that 1 ts me.uibtr8 tr:r to 
:rurther tbeir OWD ethlcat:l.on QJld obta1D advan.ced degr'(!8S. 

D. Since frequeAt change.s Qf. eql!i~!,t tor Departltent 6G-l.O wUl be DetlelJtJ&17 , 
the depa.rtment ,should 'br..t OT&8m.se.l e.oeor<11Dg to tunet1cao aDd not ~~0ua4 
'ex:lat1Dg 0Ir proposed e:pl1prieJ::t; thtl9, no rGOrgEm.zat1on l1Ul- be reqrdred 
vbeIl such equ1pmmt cbal1(~ ere Jl'Qt\e. 

:I. DeolB10D8 ahould be 1JIJ1dt3 at tht.t low(tS"\; possible l.evel 'b7 8Up~eor.~J of 
the anaUest organ1ze.t1oual tD.1.ts eol.eq aft'ected b;r the Br·c:181r.11 • 

.,. Dart ~t 81t0W.4 'be the l-JWOOt ulll t tor ailm1D1str&t1.ve ecn1;roJ. troll 
above. Within the dep&T'tlllf:D.t~, tb!!. work should bebrokal dOlr-n along 
fUnotiOD8l J.1l)ea~ 

o. ».t.ch orgwzatlor18l group ebt,uld "':e provided "5,,th 1lltOrJDeitlen it na<ids to 
meuur-e 1 ta C*n perfOnlflllce. lhcth aer:tton shou14 b8ve tl::e meeDS . ot 
~ ita own prcdaltl0D4h1i.ne activities" 

H. Inter.cal:records 84d cont.rolG should be rdn1nrlr~o Onq records which 
e.Te of 'V&1u.e eboul.d be ltept. IlIter:u.1 COIl"trolu should cost lesa; thin 
Yb&t tl1e7 are supposed to save. . 

Ifbe ¥ark· otthe depar·tm.~A\1r sl:.O'.ald be divided into d1f'f~nt leveu.ao 
I'«raaImel v1th the1dS.'tUt tc:'Clm1eal c.].'llL1.it1Cl.t1ou abc.wd\."'QTk. otlly at 
the h1&hMt level. lor ea&2:mpl.~, in geaeral, 8; PhoD. -..thesaetio1an sbould 
not cod. probl .... 8D4 .. eletftx'otl1c engineer ellOUl4 DOt :partona r~·t1na 
M'1D1;eaaaoe. ~WY.', 1n eJDftrfJellC! .• , It .- be l'1f:oe8f.tl.TJ for wen h1gblJr 
CJ.U&I.1t1ed tecbldta1. peracmnel teLtj:JOxwl1y to perform duties vh1ch should, 
UDder DOral e1rCJU1D8tanOl~, be ua161ted to p«'Jr8Cllllel \litb. letS. taeh~J.cal 
'b&aks:rouD4 or e:aper1t:l10q 0 
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ORGANIZATION OF DEPARTMEi1T 66 ... 10 

J. Prospective customers should. be bothered as little as possible with paper 
work lThen they want Department 66-10 to help them. solve one of their 
problems. Beyond stating ex.p'.1eltly what he wants Department 66-10 to 
do for' him" a prospec·taive customer should onq need h1s' 0m1 department t s 
opprovel of eo Department 6&..10 est:J.ma.te I but he should not be asked to 
participa.te in cny more paper vork. "lovever, e wr1 tten problem statement 
by tho prospective sponsor is suftioient e.tlthorization to stezt the problem 
1mnted1.ately on an interim ba.sis until the oiImin1strat1ve problema h~ve 
been resoJ.ved. 

K. During the move to the Ba.y Area, the d....~artm.ent may be forced to depart 
tem:,porarily from some of the general p~inciples end operating procedures 
it 'tfOuld like to fol~ow. 

A. Obtain e.ualytical or numerical Golut1011Sto problems as a, service tunctlone 
It is usually not sufficient -that an Q'i.lSVer to {1 problem. is found, but 1 t 
must 'be furnished on time. A considera.bJ.e amount of me.theuatie!'~ ~1'lort 
by the depertmen-:; 1lU\Y be involVed in tho f01~etion of mathematical models 
of' the selection of numerical proceduroo or the error aualyGis of' some of 
these p~blems 0 

B. Reduce flight test and o·'her eA-perimenta.l datal :ral·tic1pate in the pre .... 
flight systems <meck.out and -the analysis of the rec11JCed da.te.o 

C. Operate and, it' necessarYI main·tain the cOll!9util.'tg e~ipment assigned. to 
Depa1"tment 66-10. 

D. 

1. PrO'V'ide e. methGmll-tj .. cal co.."rlSw .. ting service by loaning members of the 
Au.Plied Mathematics Staff to projects requiring the ser,,~ces of high­
level mthenw.tieians. 

2. Pl"Ovide c* consul-t,ing service 011 ne~, applications of digital and an.alog 
Computers both for the, mechzmize.ti()n of scientific engineezrJ.ng and 
business problem and for the simulation of complex Gyatems. 

3. P1'"OVide e. consulting service to proJects and other depar.-tments on data. 
processl~g problems regarding instrumentation cmd data a.equisi ti011 
roquireme5lts. 

M 
C\J .. E. 
0- Conduct origj.nel research as e, support:tng 1\m.ct1on and directed tOtfard 

possible application to the solution at acientiftc.. engiueering and business 
problems COllfront1Dg Department 66~O, MSD or the Loekheed Cor,poratiOD. 

'-' 
J 

0-
J 

o o 

"" ..... 
t--

~ 
• 
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1. !O 1BI8geIIalt on :poUC7 matters 4ft_ott. De,pavta.urb 66-10. 

2. ~ ~t 1'or new or imDroved comput1Ds cm4 c1ata re4nct1aD e.p1JMDt. 

G. Prov14e the services of" e. poo.1 of' desk ~ OIl a loaD bea18 to sboJ:1i... 
tena proJects. 

B. I'eep 1r.P to date on nev developments in mathematics eD4 the fields or 
CGIlPlt1Da, 1rlat:rum.entation and de;ta :grocessiDs. 

.. 
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rage Sis 

A. 'Ihe bM4 of the ~t aercd.aes scmaNl ...,ntltrat1'ft!1 8D4 techrd.oa1 
~. 

, B. 

' ..... 
C'J 
C\I .. 
0-
"-' 

I 
a-

I 
<:> 
0 
0"-
r.-f 
r-
~ 
a.. 

1. 'lbt AD&'Ip18 aa4 P".tOQt8IDilDa BecttOll 18 NQ0D8lble tor 'the JiIrOII"'W"OC 
aDd eoa1nS ot·all. probl.e. solved em. the Cblj;art.at'. general. plI'lM)B8 
41&1ta1 8114 aualOS COJI,paters. Ia eW:t1aD., l' 18 ft8JCD81ble ~ the 
8Ol.ut1ca of aU COl!I~utat1crUU. problea _eDt to ~t 66-10 with 
the ezaept1cG ,of date. Nduot1on prob1ema. 

a. &0 t'b.e B1&tems Developa!ct G~ 1s respcmalb1e tor eettiDs up IID4 
1mproviDg cod11Je; procedures aud tor 1m.Proving the OJ.ler8t1on or .... 
ADalye 1.8 and h-cgamadns Sect1oa. It does DOt tak.e part 18 tbI 
solution or oui;s1de pl'Oblems sent to De,partment 66-10. 

b. Through the Syat.ems Developaent Group, the .Aaal.;ys18 aDd P.roglaadtns 
Sectloa 1s also responsible tor keep1Dg up to <late on .. .r eoo,pera­
'ttve co'1ng ef"rorts, such as PAC'l, 8BA!t'l1 UBI and others &lid for 
cc.!ltr1'bu't1b&to them as. fea.slble. It should ainta1n l1a1soD vith 
px"OgrAumlDS grOtiPS a~ other 1Dst&l.la.t1oas &ad mintaiD u.p-to-date' 
descript10ns cxe d.:1ft'erent coding pr~~s ad a 11brar7 ar 
subroutines. 

3. !'he tour progr&8D1.t\E; sroups sbould have competence ~ 1n the 
aoJ.ut:1ora of probl61S su1 table tor 8IJ8l.os CODpltatiOll', trafectory 
problems, ] inear P.-cible!D8 ODd data-benlIl;f as pro'blaD8. '.l'he Data . _ 
SectiOD baa t11....-t priority on the services of the data-handling. pro­
gr8JWdng sroup. 

4. !'he.Analog ~sia Groll9 performs the to.1.J.cJwiog functions: 

a. Program problet1lS tor tho analog computers. 

b. 

o. 

do 

e. 

~tc, end ma:tnta.tn tbe analog computers 8.Bs1gned to Department 66-10. 

a:tr&taln gener31. supervision a'ler physical equipment used ill con-
3unction With "he- analog computers of Depez1aaent 66-10. 

IiUnta1n state·-cd'-tbe-art 1moWlecJge and make recommen4a.t1ons oa. 
future t&e1ll t:tue ad. equ1P1Jle1lt ~u1rementa. 

CoOgerate 1B tlv~ acquisition,. operat11)D.' 8rl4 -.1nten3DCO ot tm¥ 
8Daloa-to-d1g1"UYo and 'd:lg1:tal-to-analog conversion equ1pment when 
such equ1pnent ta intended tor use With the aDalog OOJIWuter. 
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Pag(! Seven 

,. Promising members at the prog:rsQrnj ng groups should have an opporturd ty 
to contribute both to the m>rk of' the Bystema Developnent Group aDd to 
the DIl:theDatical and numerical. ana.\yai8 ot problems which voul4 
usually be C&tTled out by m.e!ljl)~9 of the AppUed tethematlcs Stan'. 
Each group leader should mo.1nta1n close lUdson with the Applied 
M!\theDi.tles Sta:rt and the Sys-t<:IDa Devel.opnent Group and, wenever 
possible, contribute to either one ot theso two aci~lv1tles. 

c. ~ Data Section 1a respon81ble tor the tol.l.ow1Dg functions: 

1. '!he processing ot data as requested. 

2. Participation in instrumentation checkout operatl00s and eve~U&tlon 
of tre t1Dal laborato.l7 caUbrat1cms. 

3. Production of a ~17 z,r,;;port deacrlbiDg.the resuts of systerra 
c.beckaut nma eoDthlct.ed prlar to shipuent of a veh1cl.e to the test alte. 

4. fite publication of fA, poetCDfllp.l1t conference ft quick look" night elata 
'rexJOrt and condu.ct:l.ng the post .. rught conference, os well as ed.tt1Dg 
minutes of the post-flight 6'01.d"erence I 1Dclud1ng S1JIID1\l'Y and ccucluslou 
drawn. 

5. ~ publie.atlon or the f1ritll night test datA report (when require/, 
covering a.ll date. reducedc 

6. ~s at telemeter performmee to keep iDstrurJJeD.tation personnel 
informed of the per.romsn~e ot their equipment I incl\Xd.1ng a.cc.'\J.l"8C1' 
determinations 0 

7. Aetas ecmsultants f(.~ tuture da.ta aequisition requirements to ,all 
cnstaners re<PJiriDg this se1',,...lceo 

80 !rhe aintenance of the fl1ght dJ!tB tUe on all proJectso 

9. 1'he a,perad.on and lCa.1ntP.Uallce of: all special purpose data-hand11 ng 
equipment assigned to the se(rtion. 

10. Hainta1n state-ot .. the-e.rt knovledge and IInlke ret..~d&tilons on future 
tac1l1 ties and equlpmetlt requirements 0 

In arc1er to eva.1.ua.1ie and improve its own opera.tiDg ~, the Da.t& 
Section w1ll have a opecillJ. account supporting 8QVC~ «tV}loyees 111 the 
Data Systems Dev'el.o,pMnt Group for: thls purposG on a tull-t1mc be.sis 
wtolde of all production Qc:tivitieso 
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Page Eig.'bt 

B. TIle Operations Section ill l",spol'J'ible tor the t)l1ov1ng fUnct10nsi 

1. The sehedulJ.ng, a:pe:mtj .. on ar.d, if nece09at'" the ma.tntenanoe of the 
general purpose digital. COUIJ;luttng equ1pnev.t. Ms1gned to ~t 66-10. 

2. ~ma1nta1n1ng of' _chine reeo:;"lll and the preptl.1:"&tion of nnoblne 
perf'ormrmce and usa~ reports. 

3. Supervision of the mt\~dne e:rC:~.3 .'1) well t'B ot key punching and 4esk 
computer services both witbin the department and for outside sponsors. 

4. Coardinat1on of the re<t,.ommendat:lons 88 to detailed. speolf1ea.t1ons tor 
new general purpose dis! tal C<Dj}uting equipj"lEnt baac on future neec1a. 

5. Accepttlnce teats on n~l. tigttBl equipment. 

r. J4Gmbers ~~ the Applied lh-tlltlJlGtic8 8tR.tt, in ge'3€1"&l~ spend at leaat halt 

o. 

at their tits on problems vent to Department £6 .. 10 tor solution on " service 
basis. The rtmR'...1ll1n8 t:ls, shoul.d be divided l,eb,-een the tol.J.ov1D.g fuuct1QQ8Z 

1 •. Eesearch in tha1r own chose,t;. fi(~ld with pro~r npproval. 'J!b1s tY.Pe of 
research wrk must be l~~r elo$e to ):,3.'0 amuica.ticms and f'\m.da 
have to be a'V8.1lable fl~Ol11 tr-e M9D genel"'Bl. ~;:,seerch fUnd for this purpose. 

2. It keeps up to (late <»1 nell' ~;um.eJ~ieall11Otlx:d3 and mathennt1cal procedures 
CD digital or analog C(~mputEi.~. The secw:ing ot reSUlts from research 
ill matb.cmatical model!) fox- JjJlysical, data r 3Gnction and bus1nesG 
probl.e1ls as well as f:rcam J'l'Ull:e:ri(!M methodts ,lJ1d eJ."TOr anaJ.yoia for 
both dig1ta1. and ana.:tJ'E; OOJft.t,utoo,·s 1s incl'WJ:ad 11'1 this tuuetiO!1. 

3. L1a:I.son with untllernatiCf1l cmaQr3il~ groups at other cO!lJ!)uting centers. 

4. Members of the Applied Ifa.tbe·maties Stc.t't my be loaned to organizations 
outside of De,partmeut &;.:.10 to lrork on spec1fie problems for a spcse1f'1.t 
leagth ot time. 

1. Even t.bou8h the k~tXl Ma.t):ema;:;i·;:e Staff cloes, ·in senereJ., not requh--e 
~. teabn1caJ. o1lper\~'J;i.~)n, ita o1!~e does tn ire it imperative to have e. 
representative who Bel"'\reS ~ a oellior sta.f:t n!Jliiliber tor the App:U nd 
Mathematics Starr. 

2. Uelibe:rs o't the Appl1(1(i lofa.th~ma.t~.cll Staff (~re a.vailable fOl" COllsul:tatiOll 
an techuical p:eobleuw by any mt.t!i1ber at Derua:rtment 66-10 vltbout any 
tGnJBl.1tles .. 
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CUMULATIVE ERRATA 

Programming and Operating Conven-ciolls 

Paragraphs 6, 8, and 9 should be deleted. 

CMP-O 10/ /55 

Pages 8A and 10 dated '4/18/56 should be included. 

Page 8 - delete from "Subroutines" to end of page. 

Page 9 - delete first three lines. 

9:25 

Pg. 1 of 3 
06/01/56 

Page 9, paragraph two i and page 10, paragraph numbered 4 - should 

read "prints 'CMP-O,1t and not fTprints 'check sum fails I II. 

CVF-O 11/14/55 

Page 5, line 12 from the bottom should read lin (50000b ) n and not 

"n + 1 = (50000b)". 

DIE -07/26/55 

Page 4, last line should read: b = (~).n'2-4 and not b = (~).n'24 

EGN-O 5/1/56 

Page 8, line 14 should start "~ the ERA paper tape reader) ...•.. 11 

Page 16 line 7 should start "if n ~38 , .•••. 

EXP-3 8/10/55 

Page 1, drum assignment should read 1163766 b through 64044 b." 

~ YPF-O 5/25/56 
I 

0' 
I 

o o 
0' ...... 
t-

>< 
0.. 

Should include SNAP page 6 dated 5/10/56. 

SNAP, page 5,/last sentence should read: "If it is desired to read 

in less than four numbers per card, then the associated address field of the 

decimal number to be ignored must be left blank". 

SNAP, page 6, first line below table "should start "If the exponent or 

the mantissa ..•.. " 
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Pg. 2 of 3 
06/01/56 

SNAP Smapler trace, page 1, the last sentence of paragraph b should be 

replaced by: "Restoring the library from magnetic tape loads an all zero word 

into cell 71777b. If this word is not changed, a complete trace of all SNAP 

commands is automatically performed. 1I 

FRI-O 12/9/55 

Page 4, following paragraph numbered 5, add "Note: If there is a 

s~th level punch in the second of two consecutive frames having seventh 

level punches the stop is bypassed. The check sum is cleared and the reading 

continues. This will still be an illegal combination which will halt an ERA 

photo -electric reader II • 

HTO-O 7/25/55 

Page 1, drum assignment should read "62504 b through 63037 b ll
• 

MDP-2 12/9/55 

Page .. 1, opposite TYPE add Itobsolete. available on symbolic cards" 

Page 2, first sentence below the list of card column assignments 

should read: tlADy card is omitted if each of the four words to be punched 

consists of 36 zeros or 36 ones, and in this event the next card produced carries 

a punch in the l2 row of column 9". 

Page 2, line 12, reference to MDP-2 should read MDP-4. 

Page 2, line 14, should start !leach card contains s.ix cards!!. 

9/12/55 

Page 2, under programming instructions add: tiThe ranges of the 

reaults are the principal values, defined as follows: 

- 1(/2 ~arcsine &£ '1(/2 

o '=arcosine &b rc " 
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9:25 
Pg. 3 of 3 
06/01/56 

Page 2, under programming instructions add: "The ranges of the results 

are the principal values, defined as follows: 

- 1(/2 ~arcsine g.Ln/2 

O~arcosine g.~lt " 

TNI-l 8/10/55 

Page 2, under programming instructiQns add: tiThe range of the result 

is the principal value, defined as follows: 

_ 3(/2~rctangent x.L'1(/2 11 

UBT-l 10/3/55 

I.() 
C"Il 

0' --I 
0' 
• o o 

0"­..... 
r-
>< c.. 

Page 2 following paragraph six add liES is cleared". 
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PSEUDO-RANDOM NUMBER GENERATOR SUBROUTINE 
by - Harold Dahlbeck 

The basic method used- in this subroutine was described by D. H~- Lehmer in 
The Annals of the Computation Laboratory of Harvard University, Volume XXVI, 
Proceedings of a Second Symposium of Large-Scale Digital Calculating Machinery 
Harvard University Press, Cambridge, Yassachusetts, 1951. 

The method itself requires the following simple form to be used as the iteration 
formula: 

Xi + 1 = eXi (mod p) i = 1, 2, 3, - - -

Although this method is considered to be quite optimal in guaranteeing both 
maximum randomness and greatest periodicity of the Xi, there are considerable problems 
involved in the obtaining of c and p subject to the following conditions: 

1. P should be the largest prime number which can be contained in a register. 
2. c must be of the form Rl when R is required to be a primi ti ve root of p 

and l has to be relatively prime to p-1. In addition c should be as large 
as possible. 

The following twdnumbers satisfy the above conditions: 

p = 235 - 31 = 34, 359, 738, 337 

c = 513 = 1, 220, 703, 125 

A subroutine for generating the Xi is given below. The periodicity of the Xi 
will be p - 1 = 232 - 32 = 34, 359, 738, 336. Any positive number may be used 
as a starting-point for this series. 

1l0J Subroutine for Pseudo-Random Numbers 

~01000 71 01777 01776 513 Rl 
(51~.R1) 1 A 

01775 10000 mod p---) A 
20000 01777 A mod p ) Rl 

601001 73 
~ 01002 11 .... 

77777 77741 235 - 31 
10604 71625 5

13 

t-

><: 01775 37 
~ 01776 01 

01777 00 00000 00001 Ri 
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A Linear Pro,ramming Routine for the 1103 Computer 

General Remarks, 

A working draft ot a linear progr8.DJDJ1ng routine for the llO) is now in 
operation. The routine finds a basic set of values of the variables in a 
linear form, which will max1mj ze or minimize the value of that llne~ form, 
(hereafter called "profit function"), subject to a set of linear reetrainte. 
bee restraints fDa:y be equations or inequalities, and are acceptable with 
or without slack variables. Rovner, it slack varlablee are included, they 
ehould be clearly labelled aesuchJ if they are omitted, the sense ot the 
inequali ties must be indicated. 

The method followed is the Alternate Algorithm of' the Revised Simplex 
Method ot Imltzig, as deecribed ,in Rand Corporation manual RM-1268, with 
certain modifications. Since zero suppression is ueed throughout, the size 
of the problem which can be handled by this program will depend upon the 
number ot zeros in the original matrix of coefficients and in the columns 
etored tor the inverse matrix in product form. In an:y case, the number of 
restraint. cannot exceed 106, the number of variables, including slack 
variables, must be le68 than 258, and the product of the two dimensions should 
not exceed about 15,000. 

The time required tor solving a partiCular system depends upon the size 
ot the matrix, the number of non-zero elements, and the number of iterati va 
cycle. performed in reaching a solution. In general, the time will range from 
a rew minutes tor a emall aystem to about 2t hours for the largest system 
ao1yable by thia program. High speed has been achieved by confining the CYClic 
program and vector storage to the rapid-access memory and the magnetic drum 
(helloe the limitation on size ot the systea). Magnetio tape units supply 
progra.me tor input, computation, and output, and receive intermittent dumps 
ot the entire oontents of rapid-aoce6s storage and drum as protection against 
l1Jlt ..... n interruption, and to prO'Yide tor output ot re8Ults ot previous cycles. 
The program mal ot course be moditied to handle larger systeme by using magnetic 
tape ... torage during cyclic computationaJ however, th18 will considerably increase 
production time on the 110.3. Some actual computation times are as tollows. 

lumber of lumber ot Variables Bumber ot Computation Total Time, Incl. 
"'''-1nt. Including Slack lteratlone Time Input and Output 

24 49 21 2 minutes 4.5 Minutes 
26 37 33 .3.3 " 6.2 n 

27 59 31 4 ft 6.5 " 63 88 59 1l.7 • 15.6 " 
The present program calls tor input data on punched paper tape in Flexowr1 ter 

oode. The matrix is read in by rowe just ae they appear on the matrix sheet, with 
the profit function as the tirst row. A detailed description of input format 
18 attached. While the paper tape is being read into the computer, the input program 
convert. the decimal numbers to binary, as~1gns a slack variable ot appropriate sign 
to eaoh inequat10n and ecales the elements of each row according to the numerically 
largest coefficient in that row. The ll'I8trix is then transposed, and each column is 
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a88igned a scaling based on the numerically largest element in that column. 
The program then packs each oolumn vector by retaining only its non-zero 
elements, in sequence, preceded b,y three code-words displaying the pattern ot 
zero and 'non-zero element. in the column. Packed oolumna are then stored in 
sequence on the drum, and a directory is prepared which records the starting 
addres8 and ecal1ng or each column vector. 

Artificial variables are assumed where needed, but their oolumns are not 
storea, and should not be included in the matrix. The input program prepares 
the redundant equation which serves to eliminate the artificial variables during 
the first phase ot computation. 

Cgmwktigpa 

Ploating vector arithmetic is used for addition and soalar multiplication 
ot two vectors and for multiplying a vector b.Y a constant. This greatly reduces 
computation time as oompared with tloating point arithmetic, yet avoids the 
overflow problems and 10S8 of significance which arise in fixed point arithmetic. 
Significance retained in final answers will depend, of course, upon the amount 
of computation necessary to reach the anevere ; results to date have been 
exoellent, with all answers correct to at least ri~ significant digits. 

The computation proceeds through two phases I Phase I eliminates artificial 
variables b7 maxi m:i zing the artificial variable in the redundant equation. When 
feasible solutions exist, ccmputation then proceeds into phase II, which maximizes 
(or minimizes) the profit !unction itself. Detaileof the method may be found in 
the Rand Corporation literature. 

OutPUts 

The type or output will vary with the nature ot the conolusions reached. 
In most oases, an optimum feasible solution will result; the values and identifying 
indicee ot the basic variables will be printed, as will the shadow prices, the 
baok solution, and the quantities labelled delta-sub-J in the',notation otRM-1268. 

The inverse matrix i tselt is stored in the convenient product form. Thus, at 
the end of the computational program, the inverse matrix as it lNould appear at the 

.,0 end ot AD.'t apecitied cycle is still available. Except for the inverse matrix, re5Ults 
C\l ot previoua cycles are not retained. If these are desired, the program provides for 
~ output after specified cycles. It is recommended that output be kept to a reasonable 
'-' d- minimum, to r;ave computer time. 

I 
o 
o 
~ 
~ 

t-

In caee an infinite solution is indicated, the output program will identify at 
least one varia.ble which is unbounded. 

><: 
0... It the original Bystem contains inoompatible restraints, computation will halt 

when this is recognized through an unfeasible maximum or minimum. At lesGt one 
restraint will be identified b.1 the presence or a non-zero artificial variable as 
being inconsistent with others in the system. 

In case of linear dependence among restraints, the program will proceed exactly 
, a8 in the case of an optimum feasible solution, except that one or more artificial 

variables will be listed in the final basic solution, with assigned va1uP!l of zero. 
Theee serve to identity redundant restraints which may then be deleted by the anal~E,t, 
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though they do no harm other than to increase computation time. 

ProgrQPP&" Comment •• 

The linear program described above i. presented as a working draft, rather 
than as a compl.ted product. It will be expanded and adapted to the needs of 
customere ae we become more f'smiliar with these needs. As the result of' experience 
gained in cheoking out and using the program, certain possibilities for improvement 
have become evident and will be incorporated in the program as soon as possible. 
One .pecific. change contemplated in the present 1103 version is the add! tion of 
th.·tacil1ty tor finding alternate solutions b~ imposing increments upon specified 
quantities and continuing the computational cyole. This is recognized 85 highly 
desirable and will be added as .oon a. possible. 

Suggestione a8 to other service' which milht be inoorporated in the linear 
program rill be 8J.:preciated. ·We will of course be happy to ansver any questions· 
which .aight sri se concerning the program. 

PM or the Program on the llOlA I 

The 110) program ia available in a slightly altered form for use on the llO)A. 
The only changes are in the addressing ot the accumulator and quotient regi:::ter, and in 
the referencea to magnetic tap.; only lO24 vords of core memory are ueed. Thus, running 
time on the nOlA with this program will be approximately the same as on the nO). 
Thi8 time is governed to a large extent b.y the number of' references to the I~et1e 
drum. At present, the entire c~cl1c program, the floating vector subroutines, and the 
directory which Uete vector 8torage locations, are kept on the drum beec;.u~e of llmi'ted 
epace in the 1024 word rapid-access storage ot the 1103. Portions of the program are 
then transterred from the drum to the core storage as needed. 

A complete rewriting ot the Linear Programming Routine tor the 1103A has been 
initiated. Since the 4096-vord core memory provides space for everything except the 
vectors themselves, at least halt ot the drum references will be eliminated, which in 
turn will reduce computation time. by an estimated 40 or 45 percent. 

9-514 



1(004 

70765 01033 73 

70766 01034 11 

70767 01035 36 

70770 01036 35 

70771 01037 73 

70772 01040, 23 

70773 01041 31 

70774 01042 11 

70775 01043 31 

70776 01044 36 

70777 01045 45 

71000 01046 00 

71001 01047 37 

71002 01050 20 

71003 01051 37 

71004 01052 20 

71005 01053 15 

71006 01054 15 

71007 01055 11 

71010 01056 11 

71011 01057 53 

71012 01060 11 

0"- 71013 01061 11 
CIj 
'-' 71014 01062 47 I 
0"-
6 71015 01063 11 
0 
~ 71016 01064 47 
t-
>< 71017 01065 11 
c.. 

71020 01066 53 

71021 01067 11 

71022 01070 75 

71023 01071 11 

710 24 010 72 11 

CONVAIR - DIVI310N OF GENERAL DYNAMICS CORP. CV-39 

01247 

20000 

01212 

01242 

01242 

01270 

01266 

20000 

01266 

01213 

00000 

00000 

00540 

00000 

00540 

00000 

010'00 

01000 

00777 

01250 

01251 

00537 

01260 

01072 

01271 

01065 

01250 

01271 

01270 

10002 

01267 

01246 

SAN OiEGO. CALIi'"ORINiA PAGE Ie 004-7 
REPORT ZM 491 
MODEL All 

10000 

01266 

01267 

20000 

01270 

01213 

00020 

01271 

00001 

0127~ 

01047 

00140 

00540 

0000 

00540 

0000 

01077 

01107 

01264 

10000 

01076 

01207 

20000 

0'1063 

20000 

01072 

10000 

01076 

01254 

01075 

01252 

01252 

EXPLANATION 

R = RE~/1A I NDER ) (A) 

STORE R 

STORE R-1 

R+4-+(A) 

STORE R+4 DIVIDED BY 5 

STORE R+ 4 DIVIDED BY 5 

STORE 

2R X 2's 

STORE 

2R-l 

POSITION 
CARD 

TO 

PUNCH 

SET INITIAL 

DATA ADDRESS 

SET COLUMN INDEX = M 

MASK ----+- (Q ) 

SET BLOCK TRANSFER 

STORE 310 OCTAL 

INDEX = o? 
YES: 

R = O? 
NO: MASK~ (Q) 

SET BLOCK TRANSFER 

SET CARD INDEX 

SET 

NUMBER INDICES 

DATE 2/22/55 
Revised: 6/22/56 

t"1INUS 1 

NO: SET BLOCK BY COL. TRANSFE~ INDEX 
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