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ALGORITHM 24

ROLUTION OF TRI-DIACONAL LINEAR BEQUA-
TIONS

B. Leavexwonrn

Ameriean Machine & Foundey Col, Greonwich, Conn.

procedure  THIDAG (n, A, B. C. I0

weeay A B O D

conunnent

integer noo;

This procedure finds the solution of an n X ngystem
of linear equations whose matrix is in tridiagonal form, $hat
s, ay = Ofor 1o~} & 20 Paramebers are; the mala diagonal
Bq, the diagonal just below AL, the diagonal just sbove O,
the right-hand slde U: (where p = |, crnoand o}
o 13 and the matrix order n. The solution vector replaces
the inpit veetor 13 and the veetor Bis also destroved in the
process
begin
real W, integer j
DY = DO/BI] . ow = Bl
for ] := 2 step | until n do
hegin Bij ~ 11 := Ol — i/ ; w = Bl — A} — 1]
X B — 10
Dy o= (DT — A — 1% DI — 1h/y end
for j := L step | until n — 1 do
thin = jii= Din— }l — Bln — j1x Din —j + 13
end TRIDAG

PROW, Praceuax axp H. H Racsrorn, Jx., The Numerical
Solution of Parabolie and Elliptie Differential Eouations, Jowrnal
of the Sov. for Ind. and Applied Math. Vol. 3 March 1955,

ALGORITHM 25

REAL ZEROS OF AN ARBITRARY FUNCTION
B. Lravexwonra

American Maching and Foundary Co., Greenwich, Conr

procedure ZEROS(n, C FUNCTION, m, epl, ep?, ep3, eta)

integer n.m ; rveal epl, ep2, epd, eta ; array C

procedure FUNCTION

comment: This procedure finds the real zeros of an arbitrary
function using Muller's melbod® ¢ and is adapted from s
FORTRAN eede by Frank ¥ Fach iteration determines a zoro
of the guadratie passing through the lust three function
values. Parameters include the number of roots desired n.

£ 5 s zevo, starting values are —1, 1, 0 respectively. If
Ci = a8 then the starting values are 98, 1.18, 8. The procedure
FUNCTION e, Trt) muost be supplied to svaluate the fune-
tion walue iyt given the argument rt. m is the maximum
number of Iterations permitted. epl is the relative conver-
gence criterion on successive iterates, ep is the absoluie
convergenes eriterion on the function value. e1a 18 the spread
for multiple roots, thet is, 0 et — C] < ep? where () is 3
previously found root, then rt iz replaced by rt 4+ ets

begiu integer L, jk, 3, mm 5 rveal p, pl, p2, x0, xt, x2, 1,

fri, fprt, d, dd, di, b, b1, den, dn, dm, 1em

switeh 8 @ 51 82 84 81
for [ 2= | atep i unul m deo
begin ik ;=0 , if il
FECO LU

inttial, pos -1 plos=T1 ) p2 =l go tostart

assign: po= 80X CILY 2 pli= 10 ® O3, p2:= CIL]

¥

?

]

= {} then go to initial else

.
g1t
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sturt: 1 = n et 0

enter:  go to B ik <4 then jl else 4]

|
wo 1o in

Bloorboo= opl o a0 = {prt :
S2ortor=opldonoxd e fprt 5 getoin g
B3 w2 e fprt o b= PO = O then
else ~ 0 X UL o d o= 5
loop: dd v T d 0 bire w0 T2 o dd e x N

ld Ry
denn = b T2 4 R Xl xCdd X0 % d -
ifden 5 0 then den =

(< X dd) + 5
0 else den 1= sqrtiden) ;
din e B4 den 5 dmos= o breden

i absldn) £ abs(dm) then den = dm clse den = n

itden = {) then den 1= |

3

di c= 2 Xx2 X dd/dc*u ohi=di X rti= ot 4|
o 1o if abs(h/rt) < epl then eall else fn

SE A abs(ipro) < abs(x2 > 1) then
lmgu: B R S B A U A Y S I |
go Lo loop end else begin di = di X 5 5 h:=hx 3

rtr=rt—~h ; o to fnend
fre jk =gk + 1 5 ifjk < m then mm = 1 else mm = (
eall: FUNCTION{#t, 1ty if mm = 1 then go to compute
else zo to root
compute: fprt o= el
for i 1= 2 step 1 until L do
begin tem = ri— Cli— 1}
change else {prt o= [pri/tem end
test: iF abs(frt) < ep2 A abs{furt) < ep2 then go to root
clse go to enier
change: 1t = rt + eta
root: O] = rt end L.
end ZITROS

il abs(tem) < epd then go

jk = ik—~1 ;zotofn ;

E. Meregr, A Method for Solving Algebraie Equalic
Using an Automatic Computer, MTAC 10 (1956).

*W. L, Frawk, Tinding Zeros of Arbitrary Funetions, J. A(
5 (1058).

IW. L, Fraxk, RWGRT, General Root Fiader 704 Forrg
Source Language Subrontine Suare Distribution # 035, Pare
eters used by Frank are: epl = 1075, ep? = 100%, epd = 10
eta = 1072

REMARK ON ALGORITHM 15

ROOTFINDER II {(Henry (.
ACM, August 1960)

Growrck E. Fowsvrue axp Jouy G. Herior, Stanf
Tniversity, Stanford, California

Thacher, Jr., Com

As pointed out by Lieherstein (Copwmn. ACHM, January B
v, 51, this algorithm is precisely the Newton method of chord:

the seant method applied to g{x) = f{x) — x = . Thus con’
gence 1s not of second order but rather Hor simple roots) of o

%(-\/5 ~ 11 = 1618, a8 shown by Jeeves (Comm. AU, Aug
1968, pp. 0103, T the first portton of the slgorithm b, e, d, she
he set equal to g g instead of g ginorder to be congistent ¥

i
the iteration portion. Deing this will usually cut down the nun
of erations. Not only s p preliminary test for a zevo runl;
sirable but the possibility that g may be zero ai any siage ”E‘
iteration should be considered in writing the retirn criterion.

possibility that b = 1 should alse be ('h('(“kml and appropriote
tion taken, Algorithm 26 takes care of these unt*m.« and

gorrects some minor ercors in Algorithos 15, This method i
tainly not the best rootfinder that could be written,
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