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ALTiKAN

VERSION 1 LEVEL

NS N COOSNOWE W OO VIS W OO N VIS LN R 2 O NCUIE G OO ONOUTE W

VIO O NIV E S S E S F W W OGN WIS MM NN NN NI PO NN b b b b b e b e b

PROCEQURE HMDSRPK(F yKyN)
VW oo o c o mo oo o o oo e oo en oo e e T ws W ES S D GRS G WD W WD W W e W s Es D ws s W AP W e an e - e e s e D e -em s em en wm e @ -
V m=eaacowmeoomemes O S e S e h S G G e R SR GO W S R R an D A s D G0 SO GB Gh SR AD WS en W Wb SN G5 W ew e - en b e on W e W W Ev om W - e > = o> - - - o @ -
v INPUT, F MULT IVARIATE POLYNOMIAL
v K INTEGER
v N NUMBZR OF VARIABLES
v QUTPUT H1 MULT IVARIATE POLYNOMIAL SUCH THAT
v Hi=F (MOD S*¥K)
v LK INTEGER USED TO COMPUTE chRcE OF F IN(X(Z),X(S),...-.,X(N))
V o= wwaewwmwae - e wn ws we we e - ws e W wn o es @e s e» ow e T WD S D A e T OO MR S I TSGR GF SO WS G AP N EE 5D G0 G5 G WD WS GD D SU Gn S5 GD WP WD GF @b U0 OGP e W G 5 W a8 @ b e
V =meooaocomomwmwemeee N e G R @O S WD @D R an W - e s T S W G e WS e W a9 e e D . D D D R D e GO @ WS W G WS Gm S0 W @ - e w> o> - - e wsen oW w
ALGEBRAIC (X(N))F,Fi,FX,HyH1
INTEGER LyJyMy0SUM 03K, R
eXTcRNAL InFebeR LK
ARRAY (ZAN)D
ALGEBRAIC ALTRAN £XPOWK
VALUE FyKyN
v - e n A GD W as Sh AR AR WS Gn e WD WS e W e e wr e e W A e D S WS GO W N S NP D S EE D O G W G AN D D WP TP S D S P ED %O EE WD G SE GO ED ER AP S D D P WP W D WD OB E> an W
VWV o oo om e o0 e o D e S0 S S Gm e e e S D P S D S R AR D G S A5 S G WD A G G W D e W e W D S e R e s WS b em D e W - e we e e e - - s em =
v SET Fi cQUAL TO THE COEFFICIENT OF X(1)%*%*J ,
v COMPUTZ THE POWcSRS OF THE VARIABLES IN THE FIRST TERM
v OF F1 AFTER PLACING IT IN A CANONICAL FORM USING PROCEDURE
v EXPOWR_AND ST _DSUM _EQUAL TO THIS SUMMATION, FROM EXPOWR WE OBTAIN
v THE INTEGER_COZFFICIENT FXeSET FXsFX¥X(I)**D(I) ,WHERE D(I) IS
v THZ cXFONENT OF X(I).
VWV = on o or o0 @ on o0 a5 o0 0 e W0 D e e D R e We G0 W D WP WD GO R N SR WS W W W G W WS eo - s aw e e A WD s PGP WD CF WD GO D D GD G D WS WD D D as G S A e W - e s a
V o onom onom s o o oo 60w @ 60 G0 e W W W e e e e e D s o own W W W - ep an @D W s o = e WD e An M G D TN P WD R AP GE O @GP S @SB P @ WS GO e S en - s s om = e W 5 W am = -
H1=0 _
M=DEG(F,X{1))
30 J=H,L,‘l
=y
F1=COEFPC(EXPANG(F) 4X(1),J)
Lia  EXPOHR(F1y,Ny0,FX)
CSUN=U .
IF(FXe2QeU)GO TO L2
DO I=2,4N
DSUM=D8UN+D (1)
FX=FX¥X(I)**D(I)
VW e enemor e e ae e on omom e - . .- .- OF GO THED B GR GD TS S R EH G UD G WY W D R GO WS WS P S5 S0 ED WY W ED G0 ED GD G G TP TR PGP T T AR G P MY WD T G WD AR W G G5 P WD 5 WD e W
V ™womoeo T D GE T D WO W D WP D R G A UR D Ge YD D TE SR e M s W D R G B D D W AR W W e 5 D P D WD R WD W WS W W D e W D G D D S WS S WD S = e
v IF LK IS GREATcR THAN ZERO TEST IF OSUM 1S GREATER THAN LK IF TRUZ
v SET LK=CSUM,
v W e G TR S PO AN TR WD G SR R e e - e W w W v . W ARG NP W CR N N WD S U S ST ED DD MR AR S NS ARG T AR W SR D TS WD R R e A AR SRS PR W
v W WY P SN MD R EE S N SR SR RS SR N e TP W R G S GD GE NS S D SR D D D NS WSS S S AR SE DD G D AR SRS SR YR DD WD Tt TP U D G U AR R SRR R D R O e W e
IF(LKeLTW4L)GO TO L12
IF(LKe LT«DSUH)LK=DSUM
L1za CONTINUE
DOzHD

Wy P e A e o SN YR N BT G G AD S GE D Gy T TP S U D NP TS G G T NP U N D WP W0 SN R P SO WP T WD TP G D WD U GO M) U G O 00 G U5 GU G G N NP W R @Y O8 WS G AR WP 4 WS WD U oD b WP 98 O

v
v
v SET F1=Fi=-FX«¢IF OSUM IS LESS THAN K SET H=H+FX,

v IF_F1 IS NOT EQUAL TO ZERO RETURN TO_STEP L1,ELSE i

v SET Hi=H1i+H*X(1)**J,IF J=0 THEN cNOD,cLSE J=J-1 AND RETURN TO
v Co1PUTE F1.

v

v

(2

W D WS R D DGR TP SO GO SR W T GNP WP Eh e T T S SR WP W P R G S e D S TP P NS WP S WS T G WD M O R G M G SP SO GP B SO P N O ED S WEH GD TR S 5P U G o YR 5P G0 W G 4P WP U5 9 W
G e e Pe R G G S SO OF TY RS GD OGN W 5 5 S0 G h P v GD P WO D UP SN WS 6D S0 WY TP NP U A0 D S5 4N WD D G5 W @R G0 W0 U0 9F U0 WP WD GN U WD SN D G SR TR T AR G RGN W R D WP GF WS OF G0 W UH 95 O W o

2A  Fi=F1=FX
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ceRSION 1 LcVEL S

¥
—

ALTrRAN V

RS _OF X(I)

INTEGER COEFFICIENT OF FF
v - R S WP WD D WD R GRS D S D D W S e R D OGN ED WD N GP GG WS D D S TE D R G5 G5 G TS AR D W SO NP P WD R OB S G D S D CN R S R S W S G5 @ TR D G W W G G @ WS tD P e eP

-

OF VARIABLES
sy XUIN),D1(IN))

e~
~lNd
Zu I
L D
-0
XZ—
L d
La.c
u.>uw
RS
LD~
Z e
~QQC
(VR RIEREN)
i) e
ZZ0ououx
<D -HOUW ZWD
oZan ~ s ) =0
ZYLCIADHL L ONIUZZ
HI>ODQWHQL XY

(FFyNy D1,4,F2)
MULTIVARIATE POLYNOMIAL

NUMBER
ARRAY CONTAINING POW

FF
N
01
FZ

K h,y01,IN

FFyN
N(B1,FZ)

BRAIC (X(N))FF,4FZ
(2AN) 01

cGE
Y

7

PROCEDURE £XPOWK

QU TPUT

INPUT

ALG

>2>>>>

v
L

FINM TN ONDODHONUIM TIOWONDO D HN
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APPENDIX D
A Listing of the program INTRPT

The following procedure are listed:

1. INTRPT
2. TRPT
3. PFDEC

179



CCCLCCCECELCL LK gELCLCKKLKK

NOANE WO CACONMUNE N WO N ULE (M G0 e NI AT I iR O O SNIG U 4 WP O e ~IG U1 E G 4
C<<<<<c<K<

SRASALCARUAR UL URLNALR TN ol gt St ol ot o el S o o SN X T NI N[ X FONT O FXE SX T XA aNTANT AN TANH NT ANE AR oS T AN F AN e B e e e S ot oy =

CCLK LKL LCLCCKL<LKK

ALTRAN V=RSION 4 weVel 9 180

PrROCzUUrz INTHPTIN My TP ,HFB)
INPUT 1P THL TRANSCoNC.MTAL FUMCTIUN.
F3 ArrAY CONTAINS IxRcOQUCIHLE PCLYNOMIALS )
OQUTPUT  COcF1 AkiAY CONTAINS COEFFICIZNT OF THz LOGARKITHMIO FUNCTION
XLUsG  ArkAY COKTAINS THt ARGUM:ZNT OF LOGARITHHMIUL FUNCTION
COcFZ2 AiKAY CONTAINS COEFFICIZNT OF TH. INVRSE ARCTAN FUNCTION
XARTN ARKAY CONTAINS THu ARGUHZNT OF THe INVRSE ARUTAN FUNCTION
XS ARIKAY CONTAINS THi VALULZS THAT THo COnFFICIENT AND THC
ArRGUMZNT OF THo INVaZrR3L AROGTAN MUST 3¢ 0OIVIL-D BY
ITS LAUAKC ROOQT. o
L ARRAY CONTAINS TRANSCENDSNTAL FUNCTION WHICH IS HOT
AbLe TO Beg INTZGrRATED Ovor THz KATLICHMAL FI:-LD SULH THAT
INTEGRALCS(X) J=SUM(COEFL(I)*LOG (XLOG(I)) )+
SUMC COzFe(J)¥ ARCTAN(XARTN(J) /SQURE(XS(J)))/SQURE (XS J))
+SUM (1 INTEGRAL_(L(K))) sWHLRe SAURz IS THE
SOUARE ROOT FUNCTION
INTZ0ER Nyilylsd
ALGEBRAIC (X }SALLU)TP "U,q,#-\;é’kzo Fl’XLOo,/\A"iH’XDQCO""c,L ,H
AERAY (1AN) XS
ARRAY (LAN) XLOOG
ARRAY (1AN) KARTN
ARPAY (LAN) LOLF1
ARRAY (1AR) COCZFEZ
ARRAY(1AN) A
ARKAY (LAN) Fid
ARKAY (LAN) L
ALG;:&:\’AIC ALTEAN CONT
ALGZBRAIC ALTRAKN TRPT
ALGEBRALC ARRAY ALTRAN PFL:C
ST S TO THe NUMERATOR OF TP AND H TO THz CONTLNT OF TH:Z
TP U-NOMINATORS 3 ,
bALL PROUCECURZ PFDLC T0 OBTAIN TH: PARTIAL FRACTION
rM SUCH THAT TP=SUMIA(LY Z7A3(1))
=
S=AHUM(TP)
H=CONT (ACCH(TP)
A= Pku*L(AUL.N(|P;/H,Fd,u,.,,r1) |
FOr I=1 70 N DO
SeT Z=A(L)/7X3(1)_ _ = _
CALL PROCLUURL TRPT TO COMPUTI COLZF1(I),COEFZ(1),XLOG(I)
XAi\TN(L),X:(L). .
IF COEF1,C0cF2, QUAL TO ZckKO _4NO INTZGRATICH CAN Bc DONc
WITHOUT fXTENSION FOR TH: RATIONAL FIELD ,ADD-Z2/H TO L,
cLSe OIVIDE CO=FL(1),COZFZ(1) BY hH ANU PRINT SESULTS
AND CONTINUE LOOPING. :
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