
11111.11111111� 
o 1160 0036906 6 

M1JEA-669 

~ D£NilFlCACION 

EXPLICIT SO~,;,'i ION OF THE C;ENERAL CUBIC :=QUATION - ML CUBIC 
704 FORTRAN SUBROl.Ifl Nt: 
Terry "/I. E::lW:H<-1S -]ij;;e 18,191':3 
Midwes+er:l Universities Research ASSOc.3tion, Madison, Wi~consin 

PURPOSE 

Te rlqcurou:::ly ~,O:',C :h<::: general cUbic equation witn rea.:. 
coeffic~~ntc:,: 

c x + C - '.J." 
'3 4 

METHOD 
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The (signed) magnitude of A is inaicati~e of the na~ure ~; the 
roo t so:: the 0 r : 9 1 na ~ CJ t, ice qUe, t i ':::i n . ,f.. ceo r d j /;,/, ~~, ( , :-' e () f 
the thLrdJryument, MTYPf.:, in tr,e c.l.lin) .s~"c\,ence or ~t,Heme."'t 1': 

;, E' r 

N.3 t u reo t L~ 'J. MfYPE 

po~:iti.;e 

~'zerc' re J L, 

negati,e 

A c-; L-b/ ? + mJ B- [-b ) - IE1 ,.,) 
. -J 

w~ereupon the roots are give, by: 
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, Q'''", ' B' 1-7;"
x,~ -- - \/\ + .. )/.! - \ A. - ) • '( -,)/ '2 - p, l'l.J. 

For� A ile.9.atl/~, '1 trigonometric solution is ,')btalned; 

,--'-.-::-\'-� )1 " ;; v -a3 cos L;/3+( i-1) T/3.J _p/i3) ],=:1,2,3 

, 3 Jr, 
c nc "- I· I _ .-..I� 

1".1"w'!ere 4> - ..I -b/ 2)'/'\-<i/.5) . 

MU CUBiC is entered via the FORTRAN ::,tatement� 

C,·\LL CUBIC (CR, XR, MTYFE)� 

w~ere CR Jnd XR are one-dimensional arrays of 4 and 3 elements 
respecti'.e...:.y, and where MTVPE is fixed point variable, 

CR contaiw the original coefficients Cl ,· "C.d,' 

XR contains the derived root6 Xl' x , x in the orders indicated 
2� 3 

above, except tnat for A positive, x2 and x3 contain, respectively, 

the real and imaginary parts of the complex conjugate pair of roots, 
M"IYE ic :j slgnal indicating the nature of the root~., and i~ equal 
to the number of distinct real roots. 

MU ,,[31C l..'" ,) plagLJr:i.~lm of VIETA (Share Di~.tritutlon No .1028) 
ex c e p t f 0 .!' the d e fin i t i <) n 0 f MTYPE. 

AUXILIAHY ROUTINES 

MU GlBIC requires the following subroutines: 

1 

-~ .� Floating Point (~S (Floating point ~ryuement 
2.� Floating Point ASIN (Float~ng point ~rguemen ). 

Floating Point ACOS (Floating point arguement). 
FloJting Point SQRT(Floating point arguement). 
Fl:>3tinq Point CRT (Flo3ting point argu8ment). 

CODING INFORMATION 

MU CUBIC require~) 238 Locations of carl'" stordge. 
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1b .) 
i\;'Ll',!f ",:1:) ,') . .:r' i.n ,,·d, ,,'; 

(, l d:'1 Rell j { I "h ,-' ,;~ I C (C:" X • > '1 (y J ! 

U1 Ml~; 1;y ~ CK ( i. ) Ie" l 3 i� 
,)=CRU ) Ie,.." ( I}� 
'~=CKt ~ 1I~,>: (1) 

1< ::: LK ( .. ) / C:, ( 1 ) 
nUV)::,'/I._ ,

)� A="-PI ?I,'J "� 

e~ 2 .\ • I) L, V 3• • j - P UV j .. ~ +!'<.� 
AUV1'\!\.',:� 

CUI', ", ) ~ A• ) \I )' It 1 

SQ t\ 'j Vt c..', I " ;: • • i. 
D~L:SJ~ ~l.CUAUV~ 

If (f"l tll ~()t20tiU
 

"'l!yp,::!� 

K I U L'- ':.\,.11'\ 1 F ( uE l )� 
AA;;: CP f f- I - nU" " ... k TDEL'� 
i3ri=CkfH -BUV:-~fDEll
 

n, ( 1 I " A;\ ~ d t3 - P (J v ',~
 

XR(21;;:-(4A+iju)/2.0-PU~j 

~~(ll=(4\-b~I.O.8b60?540 

ill� "IfVrl".' 
!l,dc:"~IF(-t·UY?l 

Xi< ( 1 1= Ml+t\~,-'I)n ..... 1� 
Xi{ (21= -~ ij- PJV j� 
)( I{ t 1 I :: ;('( ( 2 !� 
(;Q r;: ::'"� 

~o	 MTY,:J,:,I 
KUOT=~,~rFI-SQjOW2/CUAUV3J 

If' P\l J),4'),4') 

j5 P,1I"'4COSF{KUCli) 
GO fl' 4(j 

4J� PHI=1.l)!0196j+-ASl!'iF(~UU'I 
4S� FA(r=/.~'SUKrfl-AaV3) 

C": '>0 ;"'1.3 
t'''' -, I - 1 

~O	 XKII l=tAcr.GQ5~I?H!/3.~.L~.2.u'~J~5i'-POY3 

(,0� fo',! 1 l..H.'; 

ll'i l:, () I 1 t 1 J l, C\ ) 


