LGP-30 USERS?' ORGANIZATION - POOL

"SEARCH FOR ROOT"
Program No, C2-37

PROGRAM DESCRIPTION

Program Title: "Search For Root"

Author: .. Arthur I. Larky and Jerry Rayna
Installation: Lehigh University

Purpese :

To solve for the real roots of equations of the form

f(x) =0
by an iteration process. (The method of false positionf),

The program may be used either as a keyboard routine to print
X and f (x) or as a subroutine within a program.

Input:

Two distinct initial guesses for each root must be stored in Lo
+ 0051 and Lo + 0052,

A constant & stored in L + 0062 indicating the tolerance allowed
in £ (x),

An accelerating factor may be required (optional).
(See also Procedure).

Output:

When used as a subroutine only: X_ in the accumulator at a q
determined by the subroutine used to cafculate f(x). (See below),

When used as a keyboard routine:

Decimal printout of X and f(x)., With transfer control depressed,
the above is printed for each iteration. If the control button is up,
printout will occur only for those values of f(x) which are less than
€ 1in absolute value,

Calling Sequence:

As a subroutine:

RL, + 0110’2_

UL, if X4, X, and &€ are to be inputed.

RL, + 0110 ;

UL, + 0002 J if X3, X, and € are already in memory

The routine will exit with Xo in the accumlator,

% Hartree, "Numerical Analysis," Oxford University Press, Second Edition
(1958) Page 21l. 1-
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As a keyboard routines

Transfer to L

Type in Xy, X5, and <
into L, + 0051, L, + 0052, and L, *+ 0062 using the
proper data input identification words.

Depress transfer control if every iteration is to be printed,
Routine will continue iteration until Xo is printed twice after which
an overflow stop will occur.

Subroutines Required:

1) A properly scaled subroutine capable of calculating f(x) for the
X values most likely to be encountered must be in memory. The R-U calling
sequence for this subroutine must be placed into L0 + 0003 - L0 + 000k

and LO + 0009 - LO + 0010,

2) A data input subrcutine with calling sequence in L, and L + 0001
(optional),

3) A data output subroutine with calling sequences in Lo + 0118 - 0120
and L + 0127 - 0129, (optional).

L) A test quadratic{:zxz + Sx 41 = f(x)/ is included in the coding
and is called by the sequence RO113, U010l in locations 0003-L and 0009-10.
Xy, X0, andSmust be entered @ q = |, as usual.

Procedure:

1) The iteration uses the formula:
Xi+l = Xi -1 + — VXi -1 - Xi . f(s%—_-]_),_
Lf(Xi) - f(Xi - 1)7 / ¢

where @ = 'f(xi)f + ,f(xi-l)‘ + 1 at 30

1 .
and is repeated until }f(x)’ z2 €

2) For use as a subroutine in a general program: The general pro-
gram must provide X4, X, and € in the proper memory locations or read them
from tape. The transfer control button may be depressed during program check=-
out to print X and f(x) for each iteration (except the final one). Routine
exits with X  in accumulator.

3) For use as a keyboard routine:

Change L, + 0027 to U0028, Then X and f(x) will be printed
(at q's determined by the data output calling sequence) when | f(x)'4; <
or for each iteration when the transfer control is depressed. -

Li) An accelerating factor to aid in convergence may be included by
changing L, + 0155 to M0113. The accelerating factor (at q = 0) should be

stored in L, + 0113. (OPTIONAL).
-2



LGP-30 USERS! ORGANIZATION - POOL

Program No. C2-37
5) Break Points 16 and 32 should be depressed.

Programmed Stops:

Two break point 32 stops and one break point 16 stop: are included.
The breakpoint 32 stops follow the f(x) print and the X, + 1 calculation.
Their purpose is to permit the iteration to be halted and new values for
X3, X5, and £ to be read in, This is done by skipping tbe execution of
the next program step. To do so release the Break Point 32 button, When
the computer stops, perform the following steps:

a) depress One Operation button

b) depress Manual Input button (on console)
c) depress Start button

d) return to Normal Operation and Start,

The break point 16 stop enables the programmer to look at the size
of the correction factor for the iteration.

Limitations:

When used as a keyboard routine, the program will over flow stop
after the second printout of the root., To search for additional roots,
release the Break Point 32 button, and restart and when a break point
32 stop occurs, return to data input as outlined under Programmed Stops
above,

It is likely that, if the initial guesses for Xl and X2 are too far
away from X | overflow stops may occur, In this case merely depress the
start button as often as necessary. Regardless of the presence of an over-
flow, some correction to X; will be effected and ultimately values within
scale will be obtained and the search continued. The function calculation
subroutine must, of course, be able to handle X values reasonably near its
rcot without overflow, The method causes looping at a point of inflection.

Storage:

127 locations, no temporary storage.
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PR rox LGP-30 USERS! ORGANIZATION - POOL Ty
JCB NO. ”602(5:\3?; NO. Psg?%é‘gffijg}EDaeﬂd FROPGORQZC;;?;::: OATZE/)-L/éo
it WSTADCH T ROOTY e
PROGRAM INPUT CODES é LOCATI;‘:.’" ‘ m;pgg,\r;:»i «;?'::FMS é o?r:; e NOTES
3000 E Lh 1y i/
4 0100 % Lb [t / P
T S B 000 ¢ JXIRL 20710087 Data Input Routine
T T S T {94! ! gxm;zlﬂoto/ ;forxl.- Lo, 6
A AR L logz )y 1BrO0i5 2l ] X1 )
I B A { |0 43 ;o ]R! o1y 3]/ calc, f£(xi)
I B R Lol | 1000110111/
V T Leds bl H1 00155 f1 f(xi)
Tl o Logede | 41 iU 01010187}
I O N L A O S O /10
N O T N NENNLAS LA A iB;OtO!SII’ X3+ 1
T N N R A Lo d9 |t RO 3] cale. fxi+1)
T Ldro ) g ) 10103041}/
SN B Lo Log g (Hp 00§61 7 i f(xi1)
N T SR LI N 1390101515 / £(xi)
Ll INTNEN TS el hew £ (xi-1)
T N N LA L iUgOJOJZLB/\
Ll 1) Lt 4 S L 3830101511 / X1+l
T T I L IH‘l 001512} new Xi
Ll L1 g7y 1Ut ooy 8lf
NPT B AR Lgrge ] g ) 1BJOj0)6 17| fxitl)
L TS R I ) new £(xi)
T B IS I S Of1fhy 9t/ ctarge eign
Lo Lpog L dz 4t ]y | 10300526/
T [ L S N T Y B /
Ll L 1zg2 1y | 1B100y5, 217 LN x4
TR B L2 s | o4 4B Ol0]51¢ 3]/ new Xi-1
T N | t2as {41 (U1 00115}/
A R R Ltzgs ] gy 18p00p6l2lf] £
N R L 12}y 4 1TI0114049]7 search over
SO | 42 1c {8101 0IT40j141 |5}/ print Xi, f(xi) on E“-
NI IR Lizie | 1] [Ujo0log3)3/ >
LOoo jooroi3 by poyrge by ]y |f |
I R N A N [ 13 ] .L] Ll Ly f(Xi‘l)l/,Q?
FORM LP-10 Royal McBee Corporation CARRIAGE RETURN
PRINTED iN U.S.A. DATA FROCESSING DIV. == - / ='1‘C0NDITIONAL STOP CODE
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PREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL "t T
JOB NO. FE%G-.R\'F; NO. g?e%;rg’éiﬁ%o gnd P;O(}%?ﬁM;:é;K;:IBY: 012\71‘/60
PROSLEM: "SEARCH FCR ROOT® rrac
PROGRAM INPUT CODES g LOCATION opeur:;srz“icn::oness é— Oi":gg’;;gs NOTES
L1 ; Ly !
IR R AR
T Y T 010 13 2 JFJOIOJ|OIO|010 / 506
I N B Ll 1801055 |/ | £(xi)
PR T B A NEN LN SN LT;01110|6 d compl,
141 ‘L P11 143 §5 [ lUfol 01316 |/
R N N B L 3ge oo ] 1H]04 0518 |/ ] 1 Flxi)
O S I R I A 1330101516 M f(xi=1)
I B A N LE I ITLOi OpLiy0 i/ compl ,
I O O L 3o f ¢ | 1Tj01 Orhi? !
L g s g0 | 11 1601140451/ clear accumulator
I I N B L1 1S101 01516 17| flxial)
T T B L14 g2 HuA;Q;LOLo/\?L@BO
I T I S N L3l 1Al osis |’ ff(xi)‘
T O R pge e by g HI0 1123 / 1@]
HTI Lt gs 1| tujonn 133lf
RoN oMo Mo:NoTh N I°1 I NSO L2 L SO O IO S
T B W U L I I /
R S O 1§+ 18 ll!,;lll_’
R B 1542 | 801010J0§01010{7} (0106)! -1@0
P I B Lasqo by b pboy g Y
Ly ELETE W B A A A Xi+1
N Y T Los 2 11 | R Xi
T I T :isn';||;lll7" Xi-1
T Y W I L 0 N T T T I /
I B B I CINCI LI N B I K £ (xi)
L1 % 1 s de 4By 4 - =1/ fxi-1)
I (A ST Y T O
Ly poas e 40y g gy Y £ (xi) |
T I T B E0 2 T N T I
S R pteqod g bop g g/
o R p 161 '-q | 1 | 11 1—7 / fxi+1)
W B W L sz 10| | L1y Q
L4111y L0 £ A O SO U O T I O
FORM LP-12 Royal McBee Corporatio CARRIAGE RETURN
DATA PROCESSING DIV. = @‘7 = CONDITIONAL STOP CODE

PRINTED IN U.S.A. PORT CHESTER, NEW YORK
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PREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL PO~ 7F o
JOB NO. Pé%(iﬁﬁr; NO. F’r’ifoi;)é‘arl:i}iED B FROPGORS;: C;;:;;E-:‘:; DATE/h/éO
PROBLEM: MSEARCH FOR ROOT" TRACK
i PROGRAM INPUT CODES éftoewom OPERAT:ZSJR%C”::DRESS é SonTEnTs, NOTES
T O T I

N O T /

RN S S N T N 01110i0111;l!§2’ 1@ 30
I R Lo g mmyonnasal/lxel

CL L |10 |2 nnuM;O;ltzlh’ 2@2

R R L qog3 |y 1 [ Aj010g 31217 [/N5@6

T I Leae ] ¢ 1 100 y11is

N B T |t015511‘111|:'/ (o0L0) dump
R B L 1o je {1 1oioqlyolfl -1@0

I B L1047 |41 U010y 36|71/

NI B TN 0 0 OO O O O

N R LNk xli31010|512/ Xi

L ; | 1 popg0 |y | ;ULOJO ,Q@ /| "R" to here for search
L1y Lo lon monsnl/pXxel

N R NI I, lAlouaélz’ 1@10

T O Y LA K 111U(/-10101-§’

T I [N L. 8101X!F:01010:0/ -1@0

Lt 1 Lt 1 N L3 lleglfélmh’ C.R.
T I L L lB;O!OlSI2 / Xi

T L1t g7 ]y 1XIF 1010103 / delay
Loy Lrgs |y 1XR|3j0, 312}/ _jPata Output
R B L ae | ixpu3joo0lf (¥

T I L1249} 1 X3 B0I0j0d / ’( print xi
T T S 12 ] ugog216)/

oo loloiotol birl o 4247 1 1 1 | o1 /

O I Y 11213":&!111!1:/

R T B | og2 ]¢ _hOaO;O:gO!OlO!_O / 262
LUyl e g 1 Y D+ 7
[ T I Lzge | 1 BYO0 551 1 p(xi) |

I I L1247}y xR |31011)2 d 1) Data Output
IR W I L1218 | 4 lX]U!BlOlO!O/ !/

[ R L IXIF!0101013 / Yprint f(xi)
I A L asgof | [X|Fy3j2) 61}/ Bk Pt 32 STOP
BT I O I A Lg3grlgog lU1010!3!3’
FORM LP-10 Royal McBee Corporatlon CARRIAGE RETURN

DATA PROCESSING DIV,

FRINTED IN US.A. / == CONDITIONAL STOP CODE

PORT CHESTER, NEW YORK
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PREPARED FOR: LGP-30 USERS! ORGANIZATION - POOL Moty 7"4\
JOB NO, PRegi/"BNJZNO. PR%%RT{M}S?EEB}D&&CI Fkgggxﬁd EZE&;&E:‘IBY 3A21,5h -60
FROBLEM: WSEARCH FOR ROCI" TRACK
PROGRAM INPUT CODES é LOCATION opsnm‘nho's»:nu[cn::oasss g oi°i‘§§?§2§s i NOTES
SRR —;w__ matdl

B /

W I R B ‘
I B R o1z} g1 1uj0j0i010!f read new X, €
T T T B ER LN B 1850101515’ £xi)

T R NENL 11|S{o;015:6’ £(xi-1)

Lt Lt RN NI LR T N

R T O W O I U T N T Y O

TR N I B 11347 llaD§0111213’ zd

T T T O I L3gs Ly § 40 013,97

I O Lt | 1H 0125

TN T L4 1o ltxugollib'ill

NI Lous g 181905 011 pxda1)

T LA I BRI CNETCY R EA

I A RN EJ0 0T T T O W I I 4 .

T A AR Lt ey D0 1233 g

TR IO NG E L 1GJ010131 3/

PR (it de | 4oy 1810015y 31/ Xi-1

S Loty oy 181030151 27N ¥y

N O B NN S !uéolllSLg/

L) TN N IR 01 (N NR ) ) A T

I A L1504 4 | 1UJ0J 0216}/

I AR LIV | S T O x @2
R Y s by 1 4 Mj0j0j341 " f(xi-l)/ff

T S S Lds 3o oppoatels |

O Lty |1 xRl 6236/ | Stop Bk. Pt. 16
NI N B L dsys )¢ ) 1U01 15,61/

L] Lasds a1 yAjof oS3ty Xl

T ] 1517 !l!HEOlOlS!l/

Ll 11t L 155 {1 1X|Fy3g2 131017 Stop Bk. Pt, 32
I I T Ldsae by g 1U}040 1049 !/ A

T ol ¢ 1 1010100104/

Sotolojoioorabty ¢ gy Ll - /

O B R |6 12 1521059501010’ 1@ 10

B N B W T I AL £ N TN T W OO A O A

FORM LP-12

PRINTED IN US.A,

Royal McBee Corporation- 10-

DATA PROCESSING Div.
PORT CHISTER. NEW YORX

/

== CONDITIONAL STOP CODE

CARRIAGE RETURN




