




























































































































































































































































































































































55 
5 9 
6 0 
61 
62 
63 
64 
6 5 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
60 
81 
82 
83 
84 
85 
86 

. 67 
88 
89 
<:10 
91 
92 
93 
94 
95 
96 
97 
98 
99 

1 00 
1 ll 1 
102 
103 
104 
105 
106 
107 
1 GB 
109 
110 
111 
112 
113 
114 
115 
116 
117 

Li" 

L 2" 

L(JJ)=P(l) 
GO TO L2 
CP=PCON TCY,N) 
J K=J < +i 
FA C CJ tO=Y/CP 

CJK) 
CONTINUE 
uo t:tw 

II -------------------- - ---------------------------------------------------------

v -------------------- - ---------------------------------------------------------
11 

v 
v 
II 

II 

II 

v 
II 

IF Vt: CTO R L I S C: HPT Y , TfEN f:f\iD , C:LS C:: IF L CONTAIN S NUMiER. OF 
POLYN0 f1I ALS Lt.S S TH AN FOU R ,PLA Ce. U ON VE CTOR F AG D W , 
ELS£ S£T OF NON ZER O I N L,U l 
OF U TWO ANO US=U• LCC (U) 
INCR C:: ASE THE OF COM BINATI ONS rl BY ONL POLY NO MIA LS 
), N ONE OF_1 Hc .Tl-!UE U IS TO ON ;: T H,:., tJ LNQ ,_:: Ls •: 
I F H I S G K t:. A T c. t< T H A 0 K. r:. Q U A L T 0 ( I R - 1 ) , 0 R. t1 I S L> k ;:. t:. T c. k T H A i 
U1/2 7 PL ACE U ON Vi CTOR FAG ANO END. 

II ------------------------------------------------------------------------------

11 - -----------------------------------------------------------------------------

L3" 

L4" 

:...?" 
Lfj /\ 

IF ( JJ • G) Rt: TUF, h ( F AC > 
IFCJJ.G i.4 >GO TO 
FAC<.JK+i)=U 
F, i: TU RN ( F AC > 

1 
I tr.. =,JJ 
Ui= UC: GCU,X(l)) 
US=COiF PO< t:: XPAtlD!U) ,X( l) , D::::G CU,X<U >>"' U 
t·l = 1 
IF {U . E l). 1 > RE T U t< N ( FA C) 
IF ( < 11. G c • <l R- i > > • 0 • < 2"' i"l. G T. U 1 > ) G 0 T 0 L 3 
IH=F AC TCI R>ICF ACT ( M)+F AC T< IR- M>> 

II -----------------------------------------------------------------------------­

v ------------------------------------------------------------------------------v 
v 
II 

II 
II 

II 
II 

v 
v 
II 

II 

II 

II 

St:L t: CT OF IH U lUAL TO fH _. CO f1JINATIOI\ 
OF M OUT UF IR 
CALL PRO CED URE LLIST TO OBTAIN A NEW CO MB I NAT I ON OF POL YNOM I ALS 
c I S E U U P. L T 0 i H 0::: f'l U L T I P L I C A T I 0 0 F T H .:: C li 0 S N H ::. L. t: t·l t . N T S \tl H C: R ::-
TH l DEGReE OF IS LES S Ul, ALSO OlH AIN t:c FF. 0 11 Pf<OC f:O UF. t:. 
LL IST , Et:_ IS TH:: l'J ULTI PLIC ATION OF TtiE <I F' -I·i> 
LEAD I NG C. I S TO ZC:R.O,PLAC t U ON FAC TH t. l·J Et\Q 
ELSE Si.T 0100 > , CI'=CONT f.: NT UF Y, YP=Y/ CP 
AND R t QUAL TO TH E QUOTI EN OF 
IF R I S r.OT C:t1UAL TO ZS:R O Rt::: TU RN TO STEP L7 ELSE YP I NTO 

OF U AND I R=IR-M ' 
IF Ik IS EQ UAL TO TO SET U=U 
LEA DI NG COL FFICI ENT OF TH E LAST POLYNOMIAL I N FAG. 

w -----------------------------------------------------------------------------­
v ------------------------------------------------------------------------------L7" 

IH=IH-1 
IF( C.: , :E Q.l;)GO TO L3 
Y= E+ EE 
IFCH. EQ .1>GO TO LM2 

LM2A Y=NRC.:OPOC E: XPANO<Y> ,PQ) 
CP=PCONT<Y,N) 
YP=Y/CP 
AQUOCUS,YP,XC1>; R> 
IFCR,N E, O)GO TO l7 



119 
12 0 
121 
122 
123 
12Lr 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
14 0 
141 
142 
143 

F AC <J IO=YP 
U=U/YP 
U1= 0C: \3 "<U,X (1) l 
I R=I R-M 

IF<I ~.~G . U lGO TO LS 
U = C 0 iF P 0 <EX P At W ( FA C < J K l ) , X ( 1) , 0 E G (FA C LJ K l , X ( U ) l + U 
IF<rl.~Q,ilGO TO LM3 

v ------------------------------------------------------------------------------
v ------------------------------------------------------------------------------
¥ 

v 
v 
v 
v 

S ~ T U=i ( MOO <P Q s••rll l 
DELET E ALL TH E POLY NOMI AL~ THAT Ak~ US ED TO CONST kUCT E FROM 
V ~CTO R L US ING P ROC EOUR~ AZ ER O ALSO O E L ~ T ~ ANY POL YNOMIAL 
WITH OEGR£l GR~ ATf k THAN Ul/ 2 FkO M V ~C TO R L.AN O R: TU RN 
TO STEP L &~ 

v -----------------------------------------------------------------------------­
v ------------------------------------------------------------------------------

LM 3A 
U= t10SRPK<U,H Nl 
u = 1-1 R c: o Po < E x P A 1~ o <U > , Pen 
DO I=1 7 RR 
IF<2+0 C: G<L<Il ,XUl >~GT, Ul.ll<I>=C 
OOE.NO 
l=AZERO<L,M,N,Nil 
L=XORO ER <L,RR,N, Nll 
GO TO L6 
ENO 

I til 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
1-3 
1~ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

1 
2 
3 
4 
s 
6 
7 
s 
9 

10 
11 
12 
1.3 
1'+ 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2'+ 
25 

ALTRAN VERSION 1 LEVEL 9 

PROCEDURE AZERO<L,M,N,RR) 
y ----------~-------------------------------------------------------------------
v ------------------------------------------------------------------------------v 
v 
v 
v 
y 

v 
v 
\1 

INPUT · ·~ L 
RR 
N 
H 
c 

OUTPUT L 

ARRAY CONTAINS MUTIVARIATE POLYNOMIALS 
ARRAY SIZE 
NUMBER OF VARIABLES 
NUMOER OF POLYNOMIALS IN ARRAY l 
ARRAY CONTAINING INTEGERS USED AS POINTERS TO POLYNOMIALS 
STORED IN ARRAY L 
ARRAY CONTAINING MULTIVARIATE POLYNOMIALS AFTER SETTING 
TO ZERO THOSE LOCATION POINTED TO BY VECTOR c. 

\1 ------------------------------------------------------------------------------

v ------------------------------------------------------------------------------ALGEi3RAIC CX(N))L 
EXTERNAL INTEGER ARRAY(lAM)C 
ARRAY(1ARRlL 
INTEGER M,N,J,I 1 R~ 
VALUE L, H, N 

DO I=l,M 
J= C <I> 
L(J)=Q 
DO END 
RETURN ( L) 

END 

PROCEDURE XORDER CL,RR,N,N!) 
v ---~-------------------------------------------------------------------------­
v --------------~--------------~~------ ·----------~-~-----------~---------~------\1 INPUT L ARRAY CONTAINING MULTIVARIATE POLYNOMIALS 
v RR NUMBER OF POLYNOMIALS IN ARRAY L 
v ~ NUMBER OF VARIABLES 
v NI ARRAY SIZE 
v OUlPUT LL AR~AY CONTAINING NONZERO MULTIVARIATE POLYNOMIALS 
v VECTOR L 

v ~-·--~~~-------------------------------~~--------------~----~-------~-------~­
\1 ------------------------------------------------------------------------------ALGEG~AIC(X(N))L,LL 

INTEGER r1N,J,RR,NI 
ARRAY(1AN }L 
ARKAY(lAk\I>LL 
J=O . 
LL.::O 
DO !.::1 Rl\ 
IFCLCif.£Q,O)GO TO L1 
J=J+1 . 
LL(Jl=LCI) . 

Ll" CONTINUE 
OOE.NO 
F: ETURt~ CLL) END . 

168 



1 
2 
3 
4 
5 
6 
7 
8 
s 

1 0 
11 
12 
13 
!Lt 
15 
16 
17 
16 
19 
2C 
21 
~? 
~~ 

23 
24 
25 
26 
27 
28 
2S 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

ALT ~AN V~RSIO~ 1 L E V ~ L 9 

PROC ~DUR ~ XPOINT (M1,N1,M) 
y --------------------------------------------------------------~--------------­
¥ --------~-----------------------------------------------------~---------------y 

y 

y 

y 
y 

y 

INPUT Hi · .• N1 
11 
c 

OUTPUT C 

NU MBER OF POINTERS USED FOR TEST 
NUMB ~ R OF FACTORS 
NU MBi R OF POINTERS IN ARRAY G 
iX TERNAL ARRAY USED AS POINTERS 
NEW COMBINATION OF M FACTORS USING VECTOR C TO POINT TO 
THEIR LOCATIONS. 

y -----------------------------------------------------------------------------­
v ---------------------------------------~----------·-~--------------~--------~-INTt:G ER 1\1 ,N 1-1 1 I 

EXTC:RNAL IllTtGtJ . ARRAY (iAM)C 
V A L U ~ ~~ 1 , ~J1 , 1'1 

v -------------------------------- ------- ---------------------------------------
v ------------------------------------------------------------------------------v FO R I=1 TO M DO 
v IF C(l)IS NOT EQUAL TO (Ni-M+I) THAT IS NOT EQUAL TO THE MAXIMUM 
v POSSIBLE VALUE,GO TO STEP Li,ELS~ CONTINUE LOOPING. 
y ------------------------------------------------------------------------------
v ------------------------------------------------------------------------------00 1 = 1' 11 

IF<C<IJ.NE,CN1-H+I»GO TO L1 
oo:::r.w 
RE TURI'-J 

y ------------------------------------------------------------------------------
v ------------------------------~------------~----------------------------------y 
y 

v 

IF C( M1)IS NOT EQUAL TO <N1-M+M1) SET CCM1l=CCM1)+1 AND ENDfELSE 
CALL ~iCURSIVELY PROCEDURE XPOINT WITH ARGUMENTS M1-1 N1,M 0 
CHANGE THE VALUE OF POINTER CCM1-1) ,SET GCM1l=CCH1-1f+1eTHEN END 

v -------~-----------------------~------------------------------------~---------
v --------------------------------------------------------------------~---------L 1 " I F ( C ( ~H ) • t: r) , ( N 1- 11+ f11 ) ) G 0 T 0 L 2 

C < ,·!1) =C (t-:1) +1 
RETUKN . 

L2A XPOINTCM1-l,N1iM) 
C ( IU ) = C (l~; 1 -1) + 
RETURN 
END 

I UJ 

· v 



1 
2 
3 
4 
:;; 
6 
7 
8 
g 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2Lr 
25 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 L! 
11 
12 
13 

ALT~A N VERSIOh 1 LEV£L g 

PROCEOU~E MULT<M,A,N1,N} 
v -----------------------------------------~------------~--------~--------------
v ------------------------------------------------------------------------------v 
v 
v 
v 
v 
v 
v 
v 

INPUT M 
A 
N1 
N 
c 

OU1PUT B 

NU MOCR OF POLYNOMIALS 
AR~AY CONTAINING MULTIVARIATE POLYNOMIALS 
AkRAY SIZE 
NUMB ER OF VARIABLES 
EXTERNAL ARRAY USED AS POINTERS FOR ARRAY A SUCH THAT 

E=B (C(l) > -'~-8(C(2) )+,,,, ,,-+B(C (If) l 
MULTIVARIATE POLYNOMIAL EQUAL TO THE MULTIPLICATION 
OF ALL B<CCJ)) POLYNOMIALS ,WHERE J=1,2,,,,M 

v ------------------------------------------------------------------------------
v -----------------------------------------~------------------------------------INT EGER I rl J N1,N 

EXT ~RNAL fNi E &~R ARRAY(1AM)C 
ALGE8 RAIC (X(N)lA,B 
ARRAY(1AN1>A 
VA L U E 11 , A , N 1 , N 
f3 =1 
00 I=l,M 
J=CCI> 
B=B+A(J) 

· OO c ND 
k ETURNCB> 
END 

PROC~OURE FACTCN1> 

v -----------------------------------------------------------------------------­
v --------------~------------~---------- -----------------------------~--~------v IN?UT N1 PO S ITIVE IhT EGER 
v UUTPUT FACTORIAL N1 SUC~ THAT FACT=N1 4 CN1•1)•,,,,, ••• •2•1 ,WHERE 
v Nl GREATER THA N ZERO AND EQUAL 1 WHEN N1 IS £QUAL TO ZERO, 
v -----------------------------------------------------------------------------­
v -------------------------------~---------------------·------------------------1 NT E G i R t\ 1 , FA C T 

VALU~ Ni 
IF<N1. t i),Q) RE TUF;N (1) 
RETU~NCNl•fAGT(Nl-1)) 
END 

. ' . 

1/ U 

" 



ALT ~AN VE~SIO~ 1 LEVlL 9 
; 

1 P R OC~OURi LLIST<U1 7 A1 N,M 7 R1 NR,NI,L8 1 LOC> 
2 v -----------------------------------~-- ---------------------------------------
3 v -------------------------------------- ---------------------------------------4 
s 
6 
7 
8 
g 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 G 
21 
22 
23 
24 
2!: 
2b 
27 
28 
2<:1 
30 
31 
32 
33 
34 
35 
36 
37 

_JE 
39 
4 0 
41 
42 
43 
44 
45 
46 
Lt7 
48 
49 
5£i 
51 
52 
53 
~4 
55 
56 
57 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

I NPUT U1 
.• N 

A 
NI 
~~ 
R 
t~R 
IH 

OUTPUT U3 

LOG 

I NTEGE R 
N UMB ~ R OF VARIABLES 
ARk AY CONTAINING MULTIVARIATE POLYNOMIALS 
ARKAY SIZE 
NUMB ER OF CHOSEN FACTORS 
NUMBER OF POLYNOMIALS IN ARRAY A 
NUMB~R OF TOTAL FACTORS 
EXTERNAL INTEGER USED TO INDICATE ALL POSSIBLE ALTERNATIVE 
COMBINATIONS OF M OUT OF NR FACTORS 
MULTIVARIATE POLYNOMIAL EQUAL TO MULTIPLICATIO~ OF TH E 
M CHOS ~ N POLYNOMIALS SUCH THAT ITS DEGREE IS LESS THAN U1/2 
MULTIPLICATION Of THE LEADING CO~FFICI E NT OF TH~ REMAINING 
CNR-H> POLYNOMIALS IN ARRAY A. 

v -----------------------------------------------------------------------------­
v -----------------------------------~------------------------------------------INTEGER U1,N,M 1 R1 I 1 J,NR,NI 

ALGEdRAICCX(N)JLt1 A,LOC H 
t:XTC:~NAL I rH t: GER frl ' 
EXT~RNAL INTiG~R ARRAY (1AM)C 
ARF~AY ( 1AI'.I) A 
A L T R A I~ FA C T 
ALGEBRAIC ALTRAN r. ULT 
ALTf<.AN XPOINT 
VALU ~ Ul,A,N,M, R 

v -------------------------------~----------------------------------------------
v -------------------------------------- ---------------------------------------
" v 
v 
v 
v 
v 

SET LU=G AND LDC=1 
FOR J=1 TO IH DO , 
IF C= O SET CCL>=L,FOR L=1~2 •• H THEN GO TO L2 ELSE GO TO Li AND 
CALL PROC EDURE XPOINT TO ~O~PUfE THE INDICIES bF THE H POLYNOMIALS 
S~T H EQUAL TO MULTIPLICATION OF THE M POLYNOMIALS. IF DEGREE 

. OF H IS GR EATER THAN Ul/2 CONTINUE LOOPING FOR J. 
v -----------------------------------------------------------------------------­
v ----------------------~----~------~---------------~----------------~-------~--LB=O 

LOC=l 
00 J=l,.IH 
IFCC,N ~ . G >GO TO L1 
00 1=1,~1 
CCI>-=! 
DOcNO 
GO TO L2 

L1A XPOINTCM,R,Ml 
L2A H=HULTCM,A,NilN) · 

IFC2•D EGCH,X( )),LEeU1>GO TO L3 
DO END 
GO TO L5 

l.3A LB=rl 
v ----------------------------------------------------·~-~----~~-----~------~---
v -------------------------------~------ -------------~-~----~----~-·-----------y 

v 
v 
v 

SET L8=H. 
FO~ I-=1 TO R · DO, 
FOt< J-=1 TO M DO 
IF C(J) IS NOT EQUAL TO I CONTINUE LOOPING OVER J,THEN S£T LOC 

"' 



58 
59 
bl 
ol 
62 
63 
64 
65 
66 
67 
68 
6g 
7U 

"' 

v . '•EQUAL TO LDC TIMES ACI> ELSE IF CCJ> IS EQUAL TO I CONTINUE 
v LOUPING OV~R I~ON EXIT ~ROM THE OUTER LOOP RETURN'VALUES LB,LOC 
v ------------------------------------------------------------------------------
v ------------------------------------------------------------------------------

L4A 

LSA 

00 I=1,R 
DO J=l H 
IF<I.E6,ccJ>lGO TO L'+ 
OOEND 
LOC=LDC•COEFPOC~XPANDCACI)),X{1),0EG(ACI>,XC1))) 
CONTINUE 
uOENU 
R~TURNCLB LOC) 
END ' 

., 



1 
2 
3 
4 
5 
6 
7 
e 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
4B 
49 
5 0 
51 
52 
53 
54 
55 
56 
57 

ALTKAN VERS ION i LEV EL g 

PROCEDUR E EXZH t PQ ,U A , H , A ,I ~ , N ,M,Y,J) 

v ------------------------------------------------------------------------------
v -------------------------------------- ---------------------------------------\1 

v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

I NPUT 

OUTPUT 

PQ 
UA 
H 

A 
I R 
N 
l'l 
y 
J 

TH E MODULU S NUMd EF 
M U LTI V A R IAT ~ POLYNOMIAL 
AP P.. AY GOiJTAI NS POLY NOMI ALS SUCH THAT 
U A < X ( 1 } 1 A ( 2 ) , A < 3 ) , • • • ,. t • , A U~ ) ) = H ( 1 ) .._ H ( 2 > "~· ••• • • ,-. H ( I k > 
ARRk A Y LO NTAI NING I NTEGER S USED FO R SUBS TIT UT I ON 
NUM8 E R OF POLYNOMIALS IN A ~ RA Y H 
NUMB ~ R OF VA RIA BLES 
DEGRC: E OF UA v-HTH RESP ECT TO X (1) 
AF.rz A Y COI'HAINS 1-IULTIVA RI AT E POLYt\OrHALS 
I NTEG ER SUCH THA T 
UA=Y(1) -'~' Y( 2 )+• •••"' Y<l R ) <HOD <S -~ O:< J, P Q ) ) 

Y.~ H ;::_ R r: S;:: (X ( 2 ) -A ( 2 ) , X ( 3 ) - A ( J ) , • • • • • •• , X ( t~ ) -A ( N) ) 
v -------------------------------------- --------------------------------------­
\1 ------------------------------------------------------------------------------HH r:: G E t~ 1\ 2. I R , P Q ·' A , J , I , I ;;( 1 , I 1 , 11 , ,Jl , J 2 , J 3 , I l , J J , l , I Z 

E XT Ei<N AL iiH t: GEk LK 
ALGE BRA IC<XCNl>U A ,U, H ,Y, G ,F,F 2 ,G 2 ,V, 2 1, R 2 , W1 , A LP HA , 8 ~ T A , C 
ARRA Y(1AM+1JALPH A 
Af.-, RA Y ( 1A l1 +1) (1i::T A 
AR F( AY(1AN)A 
A R F:. .4 y ( i A l1 ) H 
ARR AY ( 1AI·O Y 
A LG C B~ti C ALT RAN PEGCOX 
INT E G ~ R ALT kA N I RECS 
ALG EBR AIC A LTRA ~ MOSR PK 
ALG EBRAIC ALT RAN MR~ D P O 
ALG EBR AIC ALT RAN PSE QT 
VALU E PQ,U A ,H,A, I ~ ,N 
WR IT E PO,U A,H,A,I R,N 

v ----------~------------------------------------------------------------------­
\1 ------------------------------------------------------------------------------v S€T Y= O,L K= O AND CALL PROC E O U ~~ MO SR PK TO COMPU TE 0 EGF~E 
v Qf UA I I;! ( X ( 2 )7 X ( 3 )_, •• e (,X <Nl_l. _ .-- -- r 

~ ET IZ eQUA L TO ON r-. 1-'LU._, TH e O::.Gr< ::.c. OF UA IN <XU>, • • , X <t~ J) v 

v -------------------------------------- ---------------------------------------
\1 

Y= J 
LK-= t:1 
F= MOSRPK <UA, G, N) 
IZ=LK+1 
LK=-1 
I Ri=IR-1 

v ----------------------------------------·-------------------------------------
v ------------------------------------------------------------------------------
\/ 

v 
v 
v 
v 
v 
v 
v 
v 
v 

FO r< L=1 TO ( I ::;::. -1) DO 
SE T F=H<U ,G=H(L+i) +., , .. -~"H(J R ) 
U= U A (X ( 1) , X ( 2)- A ( 2) , * • ~ , • • , X ( N) - A ( N) ) 
R i=F~G-U <MOD PO) 

( 110 0 PQ> 
<MOJ PQ ) , 

iU =F-'~'G-U (M OD PQ) , . J 3 = DEG ~EE OF F + DE GR!:::E OF G 
FO R I=1 TO J 3 DO 
CALL PROC ED URE PEGCOX TO COMPUT E ALPHA<I>,BETA<I> 3UGH THAT 
F'~'ALPH A (l) +G+ s ~:: TA<I>=JJ+X(l)+-¥-J f \·nJC:R::: JJ IS AN HH l GER . 
~10 LJ IFY ALPrlA<I) 8t: TA<I> S UCH THA 
ALPHA<Il=ALPHA<f>• R~CIPROCA L(JJ) U1 0 0 PQ) 



58 
~g 

6 C 
61 
62 
o3 
6 4 
65 
66 
67 
68 
69 
70 
71 
72 
7 3 
74 
7 5 
76 
77 
78 
79 
8C 
61 
62 
83 
84 
85 
86 
8 7 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
96 
99 

1 00 
1 0 1 
10 2 
1l!3 
1 0 4 
105 
1 06 
1 0 7 
1 08 
i09 
110 
111 
112 . 
113 
114 
115 
116 
117 

" v 
BE TA <I> = Bt: TAL::> "~- f'.::: CIP F:OC AL<JJ) 
C 0 r IT I N U E L 0 0 PHI G 0 V C: k I • 

(i·10 0 p :)) 

v -----------------------------------------------------------------------------­
¥ ------------------------------------------------------------------------------00 l=1 ,I F< 1 

F= H ( U 
Ii=L+l 
G= 1 
DO .J=Il,I K 

G=G'9- H ( .J) 
u OC:iW 
G= r1i--,O::OP O< ::XPANO ( Gl ,P CJ.) 
U= lJA 
00 I= 2 , N 
U=UCX<Il= X<I> +A<I l) 
OOEtW 
U=1'1 h:. C::OP O( c~ XPA NO <Ul , P Q) 
R1=t-1Rt: OPO C;:: XPAND (F "' G-U) , PQ) 
Jl=DEG £F , X ( i ) > +i 
J2= DEG CG, X (1)) +1 
J 3= Jl+J2- 2 
ALP!iii = G 
Ot: TA= u 
DO I=1,J 3 
P::: G C 0 X ( F , G , J 1 , J 2 , J ,J , I , A L PH I~ ( l ) , 8 E T ~\ ( I ) , 1n 
IL=Ih~.EC S(JJ PU) 
AL PH A ( I >= r'l i<. tDPOL XPAi.JLH i\LP I1A (I) 4 IU , P!"l l 
BE T A ( I l = Hf:::C. 0 P 0 ( EX P;... N 0 ( L.i ::: T l~ < I l +I L> , P q > 
WR IT E 1\LPHA <I) , G ~~ TJ.'dl> , G, F 
DO eND 

v ------------------------------------------------------------------------------
v ------------------------------------------------------------------------------¥ 

v 
v 
v 
v 
v 
v 
v 

" v 
v 

St:T J=2 
CALL PROCiO UR£ MDS RPK TO CO MP UT ~ Wl SUCH THAT 
Wl= ~ i ( MOD s••J > 
S :~ T F 2 = F G 2 = G A l·JD J 1 = 0 ;::: G R;: .::: 0 F H 1 !>J I T H R t~ S P C. C T T 0 X ( 1l 
IF J1 I S ' E QUAL· TO J3 CALL P ~O C~D U RE PS ~ Q 1 TO COMPUT E ALP HA(J 3 +1 ), 
BC: TA <J 3+1 ). 
FOR K=G TO Jl DO 
F2=F 2 - B~ TA<K>~C W i(Kl 
G2=G2 - ALPHA <K>•CW1 ( Kl 

1-1 HER i... IH = 3 UM ( C \H <I I) "- X ( i ) "'.:;. I i 
CO NTI NUE. LOO PI I~ G OV O.: P K. 

( HOD PQ) 
( MOO p rl) 

) ,II= G,1 •• ,. ,J i 

v --------------------------------------- - --------------------------------------
v -------------------- -- ------------------------- ~ ------------------------------
L1A 

L3A 

J= 2 
Wi= H OSRPK < k l,J, ~ ) 
F 2 =F 
G2=G 
J1= Dt: Goa,xc1>> 
WRI Tt Wi 
IF<J1,LT .J3 >GO TO L3 
P S t: CH C P Q , G 1 F 1 DE T A ( 1 ) , A L P H A ( i } , X C 1 ) "H· t·l 1 !3 :: T A ( J .3 + :1.) t A l PH A ( J ~ + 1 ) , N ) 
ALPHA ( J3 +1 J =A NUt'\ ( ALP HA ( J 3 +1) ) +I R t: C S ( A l) :r~ ( ALP riA ( J .5+ 1 ) ) , P n ) 
8 E T A ( J 3 + 1 ) = A N U ~~ ( d [ T A ( J 3 + 1 ) ) + I R. E C S ( A 0 Lt j ( : j .;: T !H J 3 + 1 ) ) , P r)) 
DO I= u ,_J1 
Rl=CO Et-PCCcXPANDOii), XC 1> ,I> 
R2= t,1r< ::O PO( E XP ANO CRi+ f.lC: TA <I+1) l, PQ) 
F2=F 2 - R2 
8? = t l ~::: Q e 0 ( t.: X PAN D < iU "" A L P rl A ( I + 1 ) ) , P Q ) 



i~ 6 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
13 7 

138 
139 
14 0 
1~1 
1 4 2 
143 
144 
145 
146 
147 
148 
149 
15G 

WR IT ~ F2 G2 
DO ENO ' 
F2 =MR£D POC EXPANG CF 2),P1 ) 
G2=H R~D PO( ~ XP ANO <G 2 >, PU > 

v ---------------------------------------------------------------------- - -------
v ---------------------------------------------------------------- - -------------v St: T Rl =F2'f-G2 -U 0 ·10C P Q) 
v I F R 1 I S c : ~ U f~ l T 0 Z E f< 0 0 F J I S G h:::: AT C: K T H A t l I Z G 0 T 0 L 2 , c L S ;::: 
II SET J =J + 1 , F=F 2, G=G2 AiW ;[ TU RN TO ST C: P l 1 • 
v SET U=G2 ,YCL> = F2 AN6 C O NT I~U ~ LOOPING FOR L 
11 SE T Y<I R>= G2 T t-E~~ c:rw. 
II -------------------------------- - ---------------------------------------------

v ------------------------------------------------------------------------------R1=F 2"" G2-U 
Rl= t·IREDP C< C: XPAND ( F. i), Pr1 ) 
IF< R1. cQ.U lGO TO L2 
IF LJ. G::: • I l ) G 0 T 0 L 2 
J=J+l 
F=F 2 
G=G2 
GO TO Li 

L2 " Y<U=F 2 
U=G2 
DO END 
YCI R >= G2 

00 I =i , IR 
DO J 2 = 2 N 
Y ( I ) = Y ( f ) < X ( .J 2 ) = X ( .J 2 ) - A < J 2 ) ) 
OO ENO 
OOOJO 
RE TU KN CY, J ) 

uw 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
1(;. 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
2.7 
2b 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
4G 
41 
42 
43 
44 
4~ 
46 
It 7 
48 
49 
50 
51 
52 
53 
54 
55 
Sf:. 
57 

kLTRAN ViRSIO~ 1 LE~fl 9 

P~OCEOURE HOSRPKCF,K,N> 
v ------------------------------------------------------------------------------
v --------------------------------~--~----------------------------~-------------II 
v 
v 
v 
II 

v 

INPUT 
' .. 

OUTPUT 

F 
K 
N 
H1 

LK 

MULTIVARIATE POLYNOMIAL 
n ;TEGER 
tWM8 C: R OF VARIABLES 
HULTIVARIATE POLYNOMIAL SUCH THAT 

H1=F <MOO s•~K) 
INTEGER USED TO COMPUTE DEGR~E OFF IN(X(2),X(3) 1 ,., •• ,XCN)) 

y ------------------------------------------------------------------------------
y ------------------------------------------------------------------------------ALGEBRAIC (XCN))F,F1,FX~H,H1 

INTEGER lfJfMlUSUM,O,K,N 
~XTCRNAL N E G~R LK 
ilRRAY(2AN)0 
ALGEBRAIC ALTRAN EXPOWR 
VALUE F,K,N 

v -----------------------------------------------------------------------------­
v -----------------------------------------------------------------------~------II 
v 

" v 
v 
v 

SET F1 tQUAL TO THE COEFFICIENT OF X(i)++J • 
CO~IPUTE THE POHfRS OF THE VARIABLES IN THE FIRST TERM 
OF Fl AFTER PLACING IT IN A CANONICAL FORM USING PROCEDURE 
EXPOWR AND SET OSUH EQUAL TO THIS SUMMATION.FROM EXPOWR WE OBTAI~ 
THE INTEGER CO~FFICIENT FX,SET FX=FX•X<I)++Q(I) ,WHERE 0(1) IS 
THE £XPONENT OF XCI), 

" -----------------------------------------------------------------------------­
v ---------------------------------------------------------------------------~--

LiA 

H1=0 
H=DEGCF,X{i)) 
oo J=N,u,-l 
H=U 
Fi=COEFPCCEXPANO<Fl ,X<1) ,J) 
EXPOHR<F1,N,O,FX) 
GSU1·1= D. 
IFCFX.~Q.O)GO TO L2 
DO I=2 t~ 
OS Ut1=0 SUM+ D (I) 
F X::: F X+ X (I)+-\' 0 <I) 

y ------------------------------------------------------------------------------
y ------------------------------------------------------------------------------y 

v 
IF LK IS GREATER THAN ZERO TEST IF OSUM IS GREATER THAN LK.IF TRUE 
SET LK=OSUM. 

v ---~---------------------~-------·--~-~------------------------~~~----------~­
y ------------------------------------------------------------------------------IFCLK,LT.G)GO TO L12 

IF ( U~. L T • DSUI·I) LK=O SU!1 
L12" CONTINUE 

oor::,·w 
v ·-----------------------------~------------------·--------------~·-~~---------
v -------------------------------------- ----------------------~----------------v - - - -· -- - -· · --

s~r fl=fl•fX,lf U~UM 1~ LESS THAN K SET H=H+FX, 
IF Fi IS NOT EQUAL TO ZERO RETURN TO STEP li,ELSE y 

y 
y 

SET Hi=HitH~X(i)~•J.IF J=O THEN cND,~LSE J=J-1 AND RETURN TO 
COMPUTE Fi. 

v - ----------·-- ... ----- .. ----- --------·- ............ .., ______ .. _ --------..------ ,.., ................... . 

v --~------------------------~-------~-----------------------------~----------~-LZ" fl=f1-FX 

I I V 

" 



Xd 
I.L....J 

+ :x:c 
Ill--, 
:X: 't 
.-.0:+ 
~(.!) .... 

·-..-4 
!-.. .,...., ~ 
....J .. x :x: 

• t.l..l.ot 
:::l:Z"l: 
::t.+ z 
(!)_ .~ nOot 
OlL:::::Z::::> 
--~ III...JI-0 
lLlL ..-iOLLIZ 
HHIO~tt.J 

·.lJ•.J' ...:> ..-iNI"J 
u>..t• ...Ouh!hD 



1 
2 
3 
4 
5 
6 
7 
8 
9 

1G 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2 0 
21 
22 

ALT~AN VERSIO~ 1 L ~ VEL 9 

PROCEpURE ~XPOWR CFF,N,01,FZ) 
v ------------------------------------------------------------------------------
v ------------------------------------------------------------------------------v 
v 
v 
v 

INPUT .. 
OUTPUT 

FF 
N 
01 
FZ 

MULTIVARIATE POLYNOMIAL 
NUHB~R OF VARIABLES 
AkkAY CONTAINING POW~RS OF XCI> 
INTEGEK CO£FFICIENT OF FF 

v ------------------------------------------------------~------------~----------
v ---------------------------------------~--------------------------------------ALG E8 KAIC CX CNl) FF ,FZ 

I N T C:: G E R t, , 0 1 , I N 
At<RAY(2AN)01 
VALU2: FF,N 
01=J 
DO IN=2 N . 
01CIN>=6EG<FF X<IN>> 
FF=CO£FPCU::XPANO<FF), XC IN), OiCIN>) 
IFCFF. EO.O>GO TO L2 
oo uw 
FZ=FF 

L2A RETUKNC01,FZ> 
eND 

It U 

... 



APPENDIX 0 

A Listing of the program INTRPT 

The followi ng procedure are listed: 

1. INTRPT 

2. TRPT 

3. PFDEC 

179 



1 
2 
7 .... ..,, 
::> 
6 
7 
f, 
g 

1 ( 
11 
1 2 
1 3 
1 4 
l S 
l b 
17 
16 
1 ~ 
2(; 
2 1 
2 2 
23 
2 ~ . 
2 ? 
2b 
27 
28 
29 
30 
31 
32 
.:) 3 
34 
3 5 
36 
37 
38 
39 
4 (1 
1+1 
:; 2 
43 
4"' 
45 
4 6 
~7 
48 
4 9 
50 
S1 
52 
5·3 
~Lt 
ss 
~6 
"i7 

t-~ L T k. A r~ v.: ;:;., s J 1) r, :.;_ ._ l. h L 9 

P i\ OC:::uur.;.: l i . HYT ( H, t·t ,T P ,F J ) 
v -------------~- -----------------------------------------------------~--------­
v - ----- ---- -- - ---------------------------- --------- - ----------- - ----~----------v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 
v 

I UI-' UT 

OU !PUT 

TP 
Fd 
CO c.F 1 
XL uG 
co :.: F 2 
XA RTN 
xs 

L 

H k TR .41'l::. C .~NO:.Ji T A L FU NC T IUf\ 
/:,i, F.: AY CO t n ,:, rt ~S I . <•-<LO UCl Y L ~~ POLY:.Wt-IIALS 
1l.td~ . A Y CONT Aif'lS CO F F F ICI ~~~ ~ T OF Trl :-~ LO ,_;k f; Ifr1HI ..:. FU NC TI GN 
Ai-<.~ . A Y CO t..T AI NS TH L AR.GU i'ld H OF LO GA '( l f H:HL FU ;iCTI O i ~ 
J.Ud··, AY CONTAi r~S COEF FIC li:: IH OF TH_ liN RSC: AF. CTAN FU NCTI ON 
/~RF<.A Y COHT AI NS THt:: AK.GUI·kN T OF TH r.:. HJV R.SE AKGTAN FU hCT IUI\1 
AK. F~ J.l. Y COl.iJA I NS TH l V14LU E:S TH IH T H t~ COC: FFIC H.iH AND H !.:: 
~~ K ~~ U I k N T 0 F TlL It~ V i K 3 C. A ~~ '-' T A 1'\ i1 u S T d c. 0 I II I tJ .: 0 B Y 
IT S :.) UUA i<: ROOT. 
.4i-<. RA Y COII TAII'J:) H<I~NSCU JCJ t.:~ T A L F UNC TIO N 'tiHIGri IS NO.T 
A b L ::: T 0 b c It H :::: G ~' A T t. D 0 V C: R T H::. k .ll. T I 0 i'l A L F I 0::: i... 0 S U L H T H A T 
H~ T E. G RA U S < X ) l= S UH(COE F l(Il-~'LOG ( XLOG(I)) )+ 

SUt'l ( CO C. F 2 (J) "' ARCTAN ( XA RTN <Jl/ SO URc ( XS CJ)))/ SQ Ukc CXS (Jl) 
+ S U ~I ( I NT E: G K A L ( L ( K ) > ) , W H d\ :: S 1) U ~ ~ I S T H E 
~Q U A ~~ ~O OT FUNC TI ON. 

v -----------------------------------------------------------------------------­
v ------------------------------ - -----------------------------------------------HH .:: G ::>~ N , i l , l . J 

ALGi: d f< A I C ( I. { r·l ) A 1L 1J ) T P , F d , S , .4 , l , C 0 ::: F 1 , XL 0 G, X fJ. ;, TN, X S , C 0 C: F 2 , L , H 
1-1 'r'. Rt' Y < 1 A tn x s 
A R >\ .'\ y ( J. A t~ ) XL 0 t_; 
AK.r<.i~ Y( l A f'.. ) XAr~T N 
t\ 22./l. Y( l A N) ~~ iL F1 
it!<f;;_H Y ( J.A (<} l.O ~ F 2 
AR RA Y( J. AN) A 
AR. Rt.. Y ( 1 A td FU 
AR.RA Y( 1 AI\ ) L 
.c. L G ::: 2 .• ...:. .A I c H L T j,: A r 4 c o ~~ r 
A LG ~8R A I C ALTKA~ T RP T 

A LG E ~ ~A I C A~~A Y ~ L T RAN PFD ~ C 

v ------- --- ------- - ---------- ----- --- - --- - ------~--- - ---------------- - ---------
v - - ---- ---- ----------- --- ---- --- --------------------------- - ------ --- --- ------ -v 
v 
v 
v 

S t T S T 0 T H c. i ~ U i·l f. R A T 0 F< 0 F T P l·li W H T 0 T H:: C 0 NT d H 0 F TIE 
TP O..::NO I'III~AT OR , 

GA LL P R OCED U R~ PF DLC TO OU TAl N T H ~ PA RTI AL F ~ACTIO~ 
T .:: t\ 11 S U C H T H A T T P == S U M ( A (l > I I. : H I )) 

v ------------------------------------- ~ ----------------------------------------v 
.J= i] 
S = AfW 1·1 ( T P) 
H = C 0 rH ( AG E. r I ( T P l 1 tl ) 
A= P F LJ t: C ( A 0 C: N ( T P J I H , F ll , l'l , S , t-1) 

v ---------------- -- ----------- - ------------------------------ - ------- - --------­
v -------- --- ---- ------- ------- -·- -------- - -------------------------------------II 

v 
v 
v 
v 
v 
v 
v 

FO R I=1 TON DO 
Sc.. T Z::: A (l ) I X tj C I l 

CALL P ROC i: GURl TRPT TU COt1PUT :: COC. F1<I>,CO t. F2(lJ, XLOG ( l ) 
XA R. TN <I >,X S <I >. 
IF CO EF1 1 COi F2f .:Q UAL TO C:R O , iW II~T O:: G K. ATICIJ C,.J, N B e. OONt: 
viiT HOUl r.. XT E14S ON FO k TH RA TION i\ L FI [ LO 1 AOu ··Z / H TO L, 

l LSc:. IJ IVI OE CO :: Fi<l) , CO Fe( I> BY H ANu P rdNT f\ i: SuLT S 
AtHi C O i HII~U E:. LOOPING. 

v ------------------------------------------------------------------------------
~ ----------------------------------------------------------------------------- -
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56 sg 
6 0 
bl 
62. 
b.": 
64 
bS 
66 
b7 
f::.t 
69 
7 0 
71 
72 
7 .3 
i"4 
7 5 
7 6 
77 
7 8 
7 9 
6 G 
81 
82 
63 
84 
65 

LlA 

L2A 

P A G.:: ( ) ~ 
~~ F. ITt: T P 
OJ I=1, N 
I F ( i\ ( I ) I t. ,-) • L ) G 0 T 0 L 2 
Z=A(Il/F 5 (1) 
T R P T ( Z , r·1 , L UrJ 1 (l l , XL 0 G ( I ) , C 0 E F 2 ( I ) , ·x AR T N ( l) , X S (l ) ) 
COcF l{lJ= CU~ Fl<IJ/H 
CO ~ F 2 < I >= COt F 2 (!)/H 
IF ( ( c u:. F 2 ( 1) • E: () I L ) • A ;W. ( c 0 t: F 1 ( I ) • .E ·::t. u )) G 0 T 0 L 1 
I F ( C CL~ F 1 <I ) • N L , 1. ) vlfd T c C 0:. F 1 ( I ) , X L U ,; ( I ) 
IF<CUc.F2li>.Nt . • l! J WRIT f_ CUt:F2 <1> ,XA ;.;Til ( l ) , XS <I > 
GO TO L 2 
J= J+ 1 
L<J>=Z/H 
vJ R IT f~ L<J> 
COIH INU C: 
OO !: UD 
I~R I T t. t iH t 
l·l tUTc.. 1\'lH !-.. I~!C: I NL. GRAL ( .S LO>=SUI·i ( CUC:F:i.. (l> "'"l..OG {XL OG(I ))) t 
WFd T.-:: t 1=1 t-
W R. It t:: t i l2 t-
Y.I R IT C: t + S U ~~ ( C 0 E F 2 ( I ) I S tJF, T ( X S ( I ) ) "'A r:. C T A N ( X M<. T I~ (! ) I S ·~1!--;. T <X S ( I> J ) t 
WR IT E t I=l t 
I·~K.I T C: t i12 t 
vJI< IT t:: t +SUN <I NT EG RAL L (l) >) t 
viFd T C: t I = 1 t-
RE TU RN 
t.:N O 



1 
2 
3 
~· 
s 
6 
7 
B 
'3 

1 0 
11 
1 2 
1 3 
14 
1 5 
16 
17 
1 6 
1 9 
2 G 
21 
22 
2 3 
2 4 
25 
26 
27 
2 6 
2 9 
3 C 
:3 1 
32 
33 
3it 
3 5 
36 
~7 
38 
3 9 
it O 
4 1 
it2 
4 3 
it4 
4 5 
ttc 
L7 
Lt 8 
4 9 
su 
S i 
52 
53 
54 
ss 
:56 
'5 7 

A L 1 f\A I J V::: R S liJ I ~ i L r~ VEL 9 

P FW C i 0 U R 0:. T h. P T U\ , i·1 , C 0 1 , X L N, C 0 2 , X ART , Z ) 
v -----------------------------------------------------------------------------~ 
v ----------~----------------- - --------------- - --------------------------- - -----
¥ 
v 
v 
v 
v 
v 
v 
v 
v 

I h PJ T A 
~ I 
COl 
C0 2 
XLI I 
XA t< T 
XA k T 
z 

P U F t. T t~ A i l S Ct. N f1 ~- i·J T A L PA r~ T S l I l I T ( I ) 
N U MB~K OF VA2 I Aa LES 
C G C: F F I C L IH 0 F T H t: L 0 G A k I T H :1 I C L . td l 
COE FFI CI LNT OF THE I N V ~ S ~ AR CT AN TER M 
Ai<GUI·ic NT OF TH L. LOuA RITH MI C F U I ~ C TI O t~ 
ARRG 
A F, G U 11 c lH 0 F H L.:. I NV R S t: A K_ C T A N F U :; C T I 0 I·J 
ll ~ M l NT OF I l X l 2 l 1 ~ l 3 l 7 • • • •• 1x cNJ) .T HI S T E~ M 
C0 2 ,XA R. T 11UST :E tli VH Jt'.O BY TS SO, UA KC: RO OT . 

BOT H 

v --- - ---------------------------------------------------------------- - --------­
¥ ------------------------------------ - ----------------------- - - - ---------------I NTt.: Gi::t-<. 1\ 1 1'1 

A L G E t3 k A I C l X ( 1-1 ) ) A 1 XL i' ~ , X ART , G 0 1 , C 0 2 , Z , F , P , Q , C , N 1 , X i·l 
A L GE8~ A I C ALTR AN u i FFX 

v -----------------------------------------------------------------------------­
¥ ------- - ----------------------------------------------------------------------v 
v 
v 
v 
v 

S~ T Z=C C1= C 32 = X L ~ =XA F T =O 
SE T F = S ( IJ I 0 I t= F X lT l 1 WI i f.: ;~ E u I F ;:- X l S T H '- C.::. ;-(.! \1 ~ T I V :_ WI T H 

RES Pt. CT TO X<1 1. 
IF Oi:. GKi:.i: ~ F _ F _ I .:3 ,_~ QUA L TO l r_R J , S:. T C O i= F, Xll~ = T CI> AND GO 

TO L~ , ~ L ~ c ~t T XM=v• 
v --------------------------- --- ----------- - -----------------------------------­
¥ --------------------- - ---------------- - --- - -----------------------------------Z=G 

CO 1= U 
co 2= u 
XLN= D 
X A:H --= ll 
F::: A i~ i 1 11 ( r~ ) I U I F F X ( A 0 ::. N ( A ) , :< ( 1 ) ) . . . 
l F ( ( U t~ G.( At·J U t·! < F ) , X ( l l ) • H ;::: • .J ) i 0 k. • C u t. G U.. 0 :: IJ ( F l , X (1 l ) • i~ c • 0 ) l G 0 T 0 L 1 
COl=F 
XUJ=AO iN <AJ 
GO TO L 2 

Ll l\ Xi'l =u 
v --------------~------ - ------ - ----------- - ------------- - -------------- --- ------
v - -- ----------- - -- - --- - ----- - ---- - ---- ---- --- - --------- - -- --- ------- - ----------v 
v 
v 
v 
v 
v 

J.F Ot: Gti:.t.: ... OF TC I> 1'lOT E. Q U 1~L TO 2 GO TO S T::P L2. 
IF D;,:. GRU. OF S lU = 2 .:.> c T XM i'O TH ::: CO :: F FICI -:.: NT OF X<l} IN S <I l , 
ld. T O THe CONS T AIH T ~ 1H1 I N S (Il, C TO X C1) + .Y. 2 C U~ FFI Cit.~1 T H . T l il 
P TO Xl1) COC: F F I Ci i:::N T It~ TCU AN U U TO TH i CONS TANT H . R. t1 OF T<I l . 
S :: T C 0 1 = X r1/ ( 2 41- C ) 1 X l N = T < I ) 1 Z = '-t + ,:J_ + C- P _.. + 2 , C 0 2 = ( 2 + ,H "' C- P + X M ) I C 
ANO XA RT =2 +X(1)•G+ P T H ~ N LND. 

v --------------------- - --------~-----------------------------------------------
v ------------- - -- - ----------- - ---------- - -------------~------------~-----------I FW C: G <AD.:rHtd, X(l )). Nc. . 2 ) GO TO L 2 

IF CO i:: G CAN U i'1 ( A ) , X ( 1 ) ) • t. Q , 1 ) X 1-1 = C 0 c F P 0 ( ,: X PA fi 0 ( AN U 1·1 ( /d ) , X ( 1 ) , 1) 
N1 =CO EFPO l t: XPANu (A NUfv1( A l) , X l l l , Q ) 
C=COEFP O<::: XP ANO <AO CN<A>) ,X<1> , 2 ) 
P = C 0 t: F P 0 ( t. X P A I~ 0 ( A 0 C. N ( A ) ) , X < 1 ) , 1 ) 
(J = C 0 C: F P 0 < c. X P A I~ 0 ( A 0 E N < A J l , X ( 1) , 0 ) 
C01 =X !11 <2 ..,Cl 
XL N= AD C: N <A > 
Z=Lt+ t l-~" C - P ~· P 
C02 =< 2 •N l• C-P • XM)I C 



1 
J 

f'.J 

1-
Q:' 
<:! 
X 

l\ J 
0 
0 

0... -
+ Z 
•_) --1 
+X 

,-t .,. -; 
~o 

xu 
+ ~ 

:-\J Z 
I I :J( 

f-:::l 
•..!:'1-o 
·"'( ' JJ Z 
X X I Ll 

< 



1 
2 
3 
4 

5 
b 
7 
0 
g 

1 0 
11 
12 
13 
1Lt 
15 
16 
17 
18 
19 
2 u 
21 
22 
23 
24 
25 
26 
27 
28 
29 
3(; 
31 
32 
33 
31f 
35 
36 
37 
36 
39 
i.r O 
41 
4 / 
~3 
44 
4 5 
46 
47 
4 8 
49 
50 
51 
52 
53 
?Lt 
5 5 
56 
57 

ALh, AU V.: r..:SIO f\ l Le VEL ':! 

P R OC~DU R L PF n ~C ( d ,Xu,N,S,M) 

v -------------------------------- - --------------------------------------------­
\/ ------------ ~ -----------------------------------------------------------------v 
v 
v 
v 
v 
v 
v 

lN°lJT 8 
X ·I 
n 
f'' 
<:: 
.J 

CJUTPLJT A 

KUL TIV AKIAT L P OLYNO MIAL 
i\ r·i i<, A Y G 0 ~~ T A l ! ~ S P 0 L Y N 0 I'll A L S 
DLG r\ d . OF B 
1-. Ud tj i:. r<. OF VAtd A 3L ES 
11ULT IV ARI/~Tr:. POLYtWHIAL 
AF..R.A Y CO !JT Ai r ~ 3 PO LYNO IH I~ L SUCH THAT 
S/8= SUM lAliJ/ XB <I>> 

v --------------------------------------------------------------------- ---- ----­
\/ -------------------------------------- ---------------------------------------J. r< T E G::: K. 1\ , il K , I , I r< , ilt.l , i~ r 1 , J, ,J 1< ~ L , r l 

Al <.:iC: lJK AI C (X ( i'i )) 8 , X cl , t l , F , X ~i , Z, !~ , S 
Ar-:.t<. AY ( lA N) H 
AR ~~A Y (iA N ) F 
A R R/.\ Y ( 1"' t\ > X 8 
ARRAY ( 1Atn A 
AR.P-A Y(lA N, l A[l) Xt1 
t; LG:>JRAIC i-I KK in t\L H! AI~ POC ': F 
ALG ~JRA I C i-l t\t~ J.\Y AL T k A!i ASOLV i: 
V A L U E. 3 , X U , S , r~ 

v --------------------------------- --------------------------------------------­
\/ ------------------------------------------------------------------------------
" v 
v 
v 

" v 

" v 

:) :. T I k t":O U1~ L T O hL N U ~10 :":K Or PO LY , '-IO ~ l lhl H~ 1/ i:.L TO S: t3 , !~;(.:: : 
F0 ~ : ~ 1 TO l ~ UO , 
S ~:r i l i1 t. •J UAL TO TH C.: fL t; Rc. E OF XU (I) , Z= iJ / Xi3 Ul :.d~ C i~d=NK+i 4 S - l 
FO K J =hK TO NH DO 
Si T J~=J- NK ,V LC T O F H TO TH E CO E FFICI ~ NT OF TH C T ~ ~M (Z • X( l )+AJ~) 
f'LiH_; ~: H IN TH L ( lil-f- ,J,<) TH COLU iH J IN d ;\Tf<lX X!1 ANlJ CO :H iiJU ~ LOOPit, r; 
F 0 r. .J . 
S Z T H K=r,~ + l A I ~ L! COii7 H JI.Jf: LOiJPlriG FO :.;. it 

v ---------------- - ------------------------------------------------------------­
v ------------------- - --- -- -----------------------------------------------------A= C 

0 0 IR= :L N 
IF <X i j ( l ~- l • ::.IJ , :.: ) G CJ T 0 L 1 
UO ::tW 

L 1 " I :< = 1 1<- 1 
I ~ = ik G ( t3 , X ( l ) ) 
14K=1 
DO l=i,l K 
N t3 =D t: G ( Xu ( U , X ( :.. ) ) 
Z=cl /X i:.l <I> 
NH=Nt<+N 0-1 
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