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Se";Y03.""dl oow x'outinss for rac"'~O'rir..g highs:!" o;rdel· l'OlYl1011lials 
are deser·i.oed in this .m0m,v.randum~ UsiJlg CS I! coda i' the l"outines 
employ 0. me'Mlod firs't desc:r-ibed 'by Jf::eank Lo IIitchcock (J'OtUl'Q rl!Q,thc 
ann Physo 19'i":b, Pill) 69} 8J:ld t.b.ctoro'tically can handle polynomials ~d . .tlih 
!'"r;eJ.coef"f'icionts up to lOOth de&t~ee or higher ~ subject to cel"'ta1n 
z'es'l;rtctionsl) 

Reo'lis of tho polynoI7D.a1 are :~rlnted out as q1..tadratic f'ac­
tOl·C~. flura which t~he :::'{~'otiS 2i.l"e oO.s:Lly o't~tained by the quadra'tic 
:1:01"'1',1.'12.18.;.. Roots runy b~ 1"':.:;8..l 5.l'Tr.-lgi~~I";r ~ OY' complex; cO!lll)lex roo·ts of 
the form. A .~. :Lb a"ppou::c" l'l1.th til::)il' c{)rt.5tlgctes J also roots, in the 
sam.E) qp.adl~tico 
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t;i:;l1a::r:~~i~~:r;;:~~~.~:~® ,,;i%S!ll~ll~: r!~~e~~~~~. ie I~:;atiOll 
:'U?3 i,!~,'H"r',~ \F;'}.~:-:.tt th.r.:~ S:lh~"'lu:~~~' ";~'J,1W~8 ,"-'7 i\.",l·'O !~:~J.''''l A~/q Ul~ as ·qrl'i,e.~11 ru:'! U0<l'l> 

""'~:"o1~:;n~;;:;],lY io~tt"~~:· Jt,O,~1~1 fo:~ t i::~~[~~;f. ~~~uiioo~s~ 'l!l~~ P01~;;J;;;1 io 
't;hC;,:1 ·Zt'iJ."0:1. (t($a. ·l:;J.l.1:Q.ugb. by the qU~lLl;~at~i c: ;;H!.c1 the r):r'O~f5Zg re1-1B&"ts 0 s01c}ot­
:lz~[;; [1 :1:ti;YSll ·t:;:t:la,:t &-t 1tisc.~1" ax:.d ltfj:tni~ ·;;;·:;k) ~:ii.::£'u Y.1)JYGien·t as a .new l)~lyn:.cuEicln 
R·:r'~~··~:J~t·u.~sili~~7 ~ a:ll. :f~lC'~O~S 8.:~~0 C·:tft~8j,.!~~~z;£1~ 

Ct)l"t~..;aj.il ceH;)~~~'$ hairo l~~sexl :iZ'ou}2d fOl" w,':lich E:tt.,~he~elt~~ E£)tho61 
cioi2?:!-.:; not (;(;Y::.vel~@30 Erq)i:e:-ica1\'Jt(; "i>17.(31 i>OJ.J..C:1ing eonll.:1:ii1oM 180em 'GO G8.'WlS 

m~iihc-;:1 1~o fail: 
." 



"'-"P. .p.J- 0 

Prcgre!nrrJ;)~s should gonc::r:,)a11y usa fa T.!-1PE 1401-22:;10::>75 
Tbt) Goof:flcie::n:ts p snd q OJ? tho qua{lraticSl al.-+E:) p:r1.,ntea. out in 
aolUL".;j13 to seven dc:cir2.a1' plac~s f). A·;-; the bottom of the p colUl1J.'U. i!3 
a :root pZ:1.cducrt chock; under the q colt'!..m1l is a root Sll!ll checl<c o These 
a:c's S.--iieit ncrrrr;;.lizcd numbors; both ~hould oqual +1 0 0000000 ·to five 01.") 

six d.:tgits(t Results 1:Jill '~hen posst)ss f'i\t'(.') o"X! six digit accu...~cy.:> 
ACfe;v.a1. running tin!;;) for a sj.xthor BO'V(!J11th de~e0 pol:ru.onu,al is t100Ut 

two or three minutes ~ la1. ... ger poly;~\omiZ::ils tak; J:.~oportione·tely long;~X' Q 

fc T.t\PE 14::1..,-.. 229-741 loS n t;;1!ec~~2.1 pm?1'"}::)ze tl""oublef!Vshoot:t..ng 
-"&japoo In opo:ratio:a j:f; is iaCll~~i(;Gtl toi~h(] p:::~g;?a.m.::c.ers$' rou.tine aOO'\Ts s 
bU"1; ~ in addition ·~o solu:tions !4'1.iJ. l.~oo.t ~h()cks ~ :t t print;:'!) out each 
tr-lal (1.1 visor as 1:t is used $ ea(;t:l 8'UCC8ssi ""l'z:, veJ .. u.e for p and q~ and 
each suceessi've reduced polY.L.t"m.:.1B.! •. t) 

Ti..lG z:out,i.12BS neilJ 011 i'ile Ul"'0 (24: 6)~ For s:P'~)c1a1 use 
the ::t"out:tne Il.P.Y be us:~d for any (30-J", J') (I 'Itl1.e only chan.ges O..!"C: 

20 the c0:J:"\tEr .. a:Cs of 03 s ,ghich is a single r'egistoj.:~ posi.tit'~;s 
in:~eg014 J' .m'i2S'~ equal 1?:;f 3,a 

PJ~/()~JC~C,l~l' b3t r)~,:~ (It-::faa.:!:at~ic$~J~ t~:r 
55 :~~'~f)rsrti(jt;:lS 1;'1:1_ ~~.h Q[lel1. "t]l~j.ct.:L -'r~. ~;K:<Z' hc:.r:.,,~;) n~~'f;; P:fO"J.uc~ild -the !iE/xt qw;;;,tl­

~~ a::LviSf.}~.~S are a"G·a.i.lable~ HitehcockQs 
!Ij2~'"~:hod w·i;.:tJ .. notG aoJ .. 4rtj-'e t11e P01Y~:1:,-~;~1:Lalo 

J1i\,:;eh<t:oek:;> S Yi.E;!J.;hcG. {i:,(sos nvt S'OeL'! to ool"i7'c cubic eqUlSlt10ns e 

Cf31/,:':;~:~8~aJl:D~) 1~:J112i]l s~ c.Q~< .. d(;}gJ·~?·~)0 Ij.(:<·l~~~o.rrdaJ~ ~ .. a facr;;Ol:~ea ~ thf:.i la~.r~; ~irtL~ce 

!'c.n.:rGs cz:··s 1:0:C'G as a cuble ~;(r{.' .. Cl:'~j~oll 'l~hich ~l be solv()d alg:e bl"'S;d cally' e 

I'ss fcv(lr: eC:;0f'fi(J$.(~Elts are . Pi:::jLn};.<:d ill a !)(ifJ in o~lelr of deSC1;)!t£l.ixlg 
pc:wers of the va:l~iableo, 

J1 • .11 Z·$l:'f..~ :rcoots a~~)0 :f:3.(r~(:~:¥'?0d ou.t 8.utorrat1car.ly ~ ruxl :s\??0 
lJ.(/~ }:,:::1.ZL·~;;':=;Q out (Jr 01-;110"'.ii.'(&;3103 ~LJCl.zl.i (:;a'l;;oa.a They sr'0 easily fbmt{~ :!L~'J,c)m 
·~::;.s o:.~Z.25,'0;~~1 I>~j,.ynt11!1it:{1 by algBbl'ai~ f'e(ft;oringc 

S:0;.~}(;:~~~~1 ~1J:2.a~c(f;;e~~:l. fr~:~ .. !(~G 
~'\.:..c"..r:.,.o'J,'~.t:iJ.«.J,..!'~~~~A~W~"'S:~~Y..l.:~'':;'::'·:';-;'':';'''.).·v..:s» 

!~3 .:1J;8n-~iox·M;:;~a. above II 2...'1. initial ep]}ro"'~rLl9.t1,tfn mwt w.~ 
sUJ.)pl:i.::·a. tOl'" each quatlrati~c ~t:h,& rout~1s themselves pro'vide tt'iOg 
by '~ak:lng Jc:;he tb.r5o leading t6rl~lS 
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as "iP:r."i~ll a.i~lisors~ P..f~.lO!~ each qo.aCi.:-::atlc is a":ttractGd~ '2;hese ap;;r.pon­
.t.l"iB't.;iOllS f'.4:~O COIl?pu.~~$d <'~(~"i)J' fel" tho :.J0dJ2CSO. pol:Y1lorrJ.alo 

Al-i:;houe;n tho Ea chino &ppl .... oxim:rtioo.s m~ usually slu:fi­
C1CU"G p "'Ghsy do not WJ11ays g:J:0'0 COl1-';'e:~~goneoo If a pro&~arwaar can pre­
dic"t; l~ou!3:h val'C:8S for 't;be l~oots 11' h:;) choulcl f.nA".Pl=>ly them, as .tilru1y as 
he Jj"kcs, in '!;hc data tapeo If the machine approxima.tions do no"!; 
\1ox'k l) t.b,() progL"u.lTJ11..0d d:J:vi sora "'ulll ba useCl 0 
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Because of the p~fJscnt lack of eomrergenc0 inf'or.ro.a'tion 
and the U!ll)~cCi.s.. (f{;ablll:ty of t'n:la mSI"~.b.o.d!,'l prepara:~:1oll of a IIi tchcl)clc 
fCt(r·Goz-'~za'ti;1.cn subroutine is nlY~ l:'BCOl]!IleD.ded at: proserrt; G The autho·r 
hope's 'GO continuo reses:c'ch on this pl:'ob1emc and eventually some 
Hi -'Gchcock !:;.~b:routina may be Hvailable (t 

Signed: 


