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: 5 @ 6 5 3 Pl'()gram' Descrip[iﬂn |

Program Title _672-N-TH_DEGREE POLYNOMIAL <= 18 BATRSTQW METHOD

) Contributor's Name _Eric MARCHAT
Address __7s_&V. Henri DUNANT bte 26

city _BRUSSETS Country _BELGTUNM Postal Code _B 1140 -
\_
(o n n-,

Program Description, Equations, Variables _| = o =
3

if s and p are gsum and product of 2 roots , X“-ax+p divides

exactely P _(x). formulas: [ Si_.4= s, + S
L7 45 RS il | B’
{ P 4= Pl + F
) e = D 5
—where S = bncn—3 = bn—ﬂcn—E A = Cren—= 'n—ﬁn““)
P = byCap = b _4Cpg
with b = 8 c.= Db
L% J \J [
b= a/,+sbO Cq = bq + 8Cq g = ch_g
by = 8,+38b,~pb,
T - f 0
b- = a. + 8bn.q1 = pbpoo | 3 @ c = 80 -_DC
ey - = B n="1 n-2 ¥ p=3%
test g omg b . . = p) , -8
kTt | .8 G| 2kt 1S
3 1Pk+1] + ¥ Prail

when it has succeeded, 9 iterations more and
then 8 and p are a good approximate of the sum

and the product of two goots-
= the result of the division is b x *e--* bg-2

Operating Limits and Warnings __The time taken for the resolution devends on the

degree of the polynomial and off the coefficients themselves.
In some cases. convergence is impossible.If for high degree ,progran

hasn't stopped after, say, 5 hours, the polynomial can't probabgly
be solved by the method.

- ’ _/

This program has been verified only with respect to the numerical example given in Program Description Il. User accepts and uses
this program material AT HIS OWN RISK, in reliance solely upon his own inspection of the program material and without reliance
upon any representation or description concerning the program material.

y NEITHER HP NOR THE CONTRIBUTOR MAKES ANY EXPRESS OR' IMPLIED WARRANTY OF ANY KIND WITH REGARD TO THIS
’ PROGRAM MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE. NEITHER HP NOR THE CONTRIBUTOR SHALL BE LIABLE FOR INCIDENTAL OR CONSEQUEN-

TIAL DAMAGES IN CONNECTION WITH OR ARISING OUT OF THE FURNISHING, USE OR PERFORMANCE ‘OF THIS PROGRAM
MATERIAL.
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<
Sketch(es)
L )
-5 4F 0 - 16 e -3 )
Sample Problem(s) Sofye 1o~ x -0 e +5.jo 3: + o2 o DC + 5157 5N
+ o1 - +3x + 14 =0
Solution
-load Side 14 ana 2 of cord 1
~_peess: [E] (/5| [3][R/8| MCmsRA [[AlR/S] [ '“HEWXH'EEEHsUR/sl [R/S]
[B/8] [R/S|[21[CES] [ECX/[6] CES| R/S] EEX| [BI[CES| B/5] [R/S] [R/S]
cHSI(EEY] [1P) ICHS|R/S]
IﬁﬁfLﬁE}éﬁéﬂR/Gl (dlqblav shows 17.CC -degree)

= plot 1]

- 1nsert side 1 of card 2 while program is running (so that it will

be read when calculator stops)

Program will run ca. 41 hour and 15 minutes and displays during

that time the new degree when it has fotndd s quadratic factor

Solution(s) e+ 15.00 ... 13.00 ... 1100 ... ... 3,00... 1.00

(card 2 is read and soluticns are immediately displayed:they

output ¢ §99,8999459 1 -, 078068147 14 _G5162105

appear by couple and are imaginary roots when preceded by 1,(DSP o))

T

1 5. 154471705 L 2.181345798 1, —2.005@%6871 5 5924177281

=5.27753583%8 -14 87382976 1 2 1%89%8%10 R LAL79415000

1. -4,800014178 2,8608071%2 1. 2 %7?160846 2143183000
;- AV e A — e e
15. 03086045 =0, 302126186 kn_nn (Exp) ‘

\Imaﬁinarv roocts are underiined e.g. {‘-O 738068147 **3.14.//162405\

\_

-

. ' )
Referencetsr Bem., if you calculate P(099, 0ccu09) you'll find 1Q‘~5 g

(and not near zero !)Consider yvet that P(BQQ-QQ;4,1051 and

P1000.0)= + 10 !! so, it is meanwhile a good avproximation.

reference : H.Bastin: Elements d'inalyse Numérigue

Presses Univeriitaires de Bruxelles
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aProgram Deseription 11

Sketch(es)

X

-

—
Sample Problem(s)

P= Sty s 3o+ 23 + |

Seie P-o

B Keystrokes : (B) (F) (R/S) (2) (R/S) (3) (BR/S) (4) (R/S) (5)

(R/8) (A) insert card?2 while running —+%= minule —>

output :

1. =0.537832275 0.%58284686 1. 0.,1378%2275

0.6781543%89; 0.00

HP X7 _iNfr.ooTeoT  (NotM.)

solution is

_-0.557832275 & i 0.358284686 (x)

0.1%7832275 T 1 0.678154389 /x.(
. 1

~ =7 . =10
precision: P(%)=5,10 O T i6,.10
v N -’10
P(g)=_ O + i 7,10

SSofaen (s)
\_ )
( ™

Reference(s)
\ i




5 3 User Instructions Paoe 4 W2
RBHRTrows METHOD
{caes 1]
E a
STEP INSTRUCTIONS DAIT':S;% KEYS DSTLleJ:II'S
1 Load side 1 and side 2 of card 1 I
2 | load coefficients of 5 a x¢ - [ ] -
‘ 2y * [ |0.00
(* 0 needn't be input if a;=0 :press aq * C_] 1.00
only R/S ) as L] 2.00
I
an 2/81[__1 [ n.00
- L 00 ] [ns depee
3 solve A 1]
4 | insert side 1 of card 2 while program 1L 1
is running so that it will be read 1]
when calculator stops. L 10
' 11
5 L 1] [ =n-2
1 [ »n-*
[ J[_ 1 | n-6
[ 1] 1 or 2
6 |[lcard 2}is read 00 ] root ¥
| L1 ] | Tooty
¥ when 1 (DSP 0) apvears, bheh I
following numbers are imaginary L J 1
— first (real part) ¢ second (ima- L1 ] i
~ zginacy part) 1
- when not preceded by 1 0OSP O 1]
they are real. L1 ]
I ]
END 11 (1 9.00
to review roots (card 21!) B ][ ] |see_step
I N ”
8 for a new case, go to step 1 | o [;lJ
[ L ]
N
.
| ]
I
]
.
N [ ]

N /
S



50053 Program Listing I ¢« Page 5 of 2

KEY ENTRY  KEY CODE COMMENTS STEP  KEY ENTRY  KEY CODE COMMENTS
001 ¥ [TLBL 1 31 25 01 CHS 0
M 22 17 L il
PSE 52 74 pauge for loading R¥C 35 54 »
~_ |R/S B card 2 060 RCL B 2012 "hart" of
J%|IBL o [T 25 17 —[ST0 & 53 71 program
2 02 XeY 20 Da
PaS 21 42 X i
RCI, O 2009 TST X 3582
| PuS 5T 42 - 1% 2 3553
oo KLY? o< M tes'b if depree + 67
aTo 1 __ oo 01] ? ROT, (1) | 3% 2k
] OT| 5444 214 ot T — 57
STO G 3% 13 %%lglilizatlon STO B 35 T2
STO D 22 14 070 Ry 35 5%
¥ [LBL a o< &2 11 ENT# Ling|
GSB O 31T 22 09 F?2 2 /M 02
RCL A 301 ’.G%St t%hsee RTN 35 27 |
ECL C o% 15 %te%g%iorelrmust ROL D o 4
- 51| be done STO C 35 15
020 ABS 325 64 CHS 4d
RCL, B A4 12 X 21
RCL D 04 R 25 Sl
- X RCL & o8 1D
ARS 35 64 ’ 080 STO D 35 T4
BCL C 2T X 7
ABS | 50 o4& LST X 55 82
RCL D 34 14 R & 1 50 29
ABS 35 64 + o1
B oy ol ' RCL B o4 12
EEX 4% SUNO ErP
8 ' 08 R¥ 52 20
S i o | ENTA I
XL Y 227 DSZ I 271 52
GTO a 22 31 11 GTO O 22 00
GSB O 21 22 Q9] 2 more iterafjo SF 2 52 o1 0=
GSB 9 51 22 09 Bt GSB O 1 22 00
GTO D 22 14 ‘ R ¥ 22 20
o [LBL, 9 31 25 09| executes algor. RCL E 34 15
[P 31 42 RCL A A4 11
oy e
PeS 370 B
ST T % % |RCL C 13
RCL C 34 13 | CHS sz,
RCL D 54 14 < 7
CL D ST RET, D 3%
0 0C X= 52 B
STO A 33 TT ini P bl Ca m &7
050 STO B e init. of bifcj ST I 35 35 | & in Reg T
STO C 33 1 R¥ 35 5%
STO D 255 14 RCL C S84 15
STO E 33 RCL B 3412
¥ 55 53 110 X /1
4« [LBL O 31 25 00 STO C 20 15
- ECL A A4 R 55 53
P ' REGISTERS
0CCGIl.lCOBLT. |2 COEHL 3 7 5 5 7 ) 3
of X° f X of X< e
S0 st S2 S3 s4 S5 S6 S7 .. gsfcz%gél..fsg degree
A Used B used € used P  used € used 'ind. contro




i - o~ . . e 490 . v
53 05 3 Program Listing 11 cacoq Page € of L
STEP KEY ENTRY KEY CODE COMMENTS: STEP KEY ENTRY KEY CODE COMMENTS
RCL A A4 11 _ 2 02
RCL D L 3 170 PasS 21T 42
CHS 4 STO0-8 P2 5T 0Y =
X i PasS 51 42 T
RCLC 4 13 ST I 45 3% | -
+ 61 L ¥ | TRL 4 1 25 Q4
, STO C 3% 13| S in Reg C RCL (L) o4 =&
120 R¥ 35 53 DSZ L 31T 3%
RCL & 3415 D372 T 27 05
RCL A 24 11 STO (i) 20 <%
X 7 STO_(1) 25 24
STO E. 25 15 180 RC T 50 &
Ré 35 5% 1 07
RCL B T2 6 06
RCL D o4 4 X=Y ? o 27
X 71 GTO 5 22 0O
RCL E 54 15 ISZ— T AL
130 - 5T P IS72 I 5T 5%
RC I 35 S 187 T 571 54
Py o GT0 & o O
YooY 50 D2 . * | LBL T2
STO B 35 T2 pk% in Reg. B s Tas 2 3? gg
+ 671 ) RCL C 3013
STO D 55 14| Pyyq in Reg D 870 7 33 07
R¥ 25 53 . A RCL D 54 14
STO A 3% 17| Sk 1B “€§ ¢ STO 8 3% 08
RCL T 5471 RCL 9 24 09
140 RC L 35 3% eSS 51 42
: 2] —X=(origt) 371 OF
+ 61 GTO0 K 2217 , ‘)
STO C 33 13] 81,1 in Reg C # | IBL E pT Z5 15 j coefficients :
RTN 35 22 200 CL REG 57 43 | input
¥ |IBL D 21 25 14 divides by PaS 271 &
0 00| X°-sX+p CL REG | 2571 &3
STO A 55 11 x| IBL e pg 25 715
|ST0 B A5 12 ‘ R/S o
DS o1 &z ' ' P23, P2 /1 95
150 RCL & S 0V oTU (1) 25 2%
FeasS 3T 02 7 o1
ST T 35 %3 ) 09
# [IBL 8 |31 25 08 RC T 20 54
RCL A ST 210 TS 37T 4P
RCL D 34 14 STO 9 33 09
CHS 52 Tes >T 42
X 71 ISZ I >3
RCL B 312 XEY 7 325
STO A 23 17 GTO e P2 37 15
160 RCL C pLaN B GTO (1)] 22 &
X 77 [R/S) (8%
T ' 2y 7 i
RCL (i) A 24
4+ e (21 220
STO B 3512 “
STO (L) |35 2] bacrr Cin ¥ ne
DSZ T 21 551 T8 reglsters
GTO 8 22038 ‘
LABELS FLAGS SET STATUS _
A B C D E 0
FLAGS TRIG DISP
a b. ¢ d e 1 " ON OFF
: 0o O X DEG FIX
0 1 2 3 4 2 1 O XK GRAD OO sct G
4 RAD O ENG O
5 6 7 8 9 3 i E} ; n2




A [ ] [ ] d |
Program Listing I1I(caro2]  Pege 7 of2
E?‘EODS COMMENTS STEP KEY ENTRY KEY CODE COMMENTS
i G
- %g g% review roots i%% ‘5} T %% 8% Yexit’ label
31 42 O 00
34 09 ote DSP 2 2% 02
31 42 - 21 84
0K R/S JSZA
32 51 FK|[LBL 6 PT 25 06] quadratic
22 04 SPACE 35 8 resclution
35 53 RCL C 2013
Ola 2 02 2 (92
X#EY ? a2 o1 * 87
GTO 9 22 09 D ENTER¥ JI%g]
RCL 1 24 O BNTER ¢ 4
RCL 2 3402 oo X2 32 54
CHS 4.7 RCL D 34 14
+ & - 571
STO C 53 13 X<0 321 71
=2 RCL O A4 o0 GTO 7/ 22 07
RCL: 2 34 02 VX Z1 54| real roots
ofo + 81 + 671
STO D B85 —%- 371 84
G5B b 571 22 20 R ¥ 35 5%
Xk LBL 5 [351 25 03 TAST X 3582
1 01 ko - 51
8 04 ~X~ 31 84
ST I 35 37 RTN 35 22
N LR LT B
= e £ -
RC T 35 3 V54 27 5 complex roots
|2 04 XY 35 52
a X=Y "7 pYel T o1
GTO 9 22 09 | DSP 0 2% 00
RCL (1) A 24 g 31 o4
X=07 37 5’ c%a R 25 5%
SE 2 55 5’1 04 . DSP 9 2% 09
STO D 14 put py in X~ %1 8l
DSZ I 235 Ry 35 5
= RCL (1) 54 24 X PEIRESS
£=0 7 5T 5 RTN 35 22
oo | GTO 8 22 0O (R/5) s
x| IBL 5 [ 37T 25 0 , 7 <
STO C 3% 14 put sg 1n C ==
DSZ T 571 37
GSB 6 51 22 04 =
GTOC 4 22 04
] IBL 2 | 31 25 04 st decree
RCL O 4 0 resclution
Rl RCL 1 54 (o4
CHS 4z
O -+
SPACE Z5 ol
X~ X =
GTO 5 22
¥ | IBL 8 B3T 25 e
T2 55 71T U4
1 GTO 9 2z 09
- LABELS FLAGS SET STATUS
" ® usen © ° 0 FLAGS TRIG DISP
a b c d 1 ON OFF
0o O % DEG ® | FIX D
0 ! - 3 — 2 Lied 1 0 X | GRAD O | SCI
5 _ 6 _(, 7 __ 5 __ — 3 i g I RAD [ EN(iD






