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Announcement

Dhjective

A new editorind depariment ealled UAlgorithims” has
e, This deparimoent was

ished fo publigh algorithms cousisting of  proce-
*and programs i the Auaou language. Contributed
iteras may  take one  of three  possible forms: Ao
Avconrri, Crrrivicarion of a previously published nlgo-
vithin, Weaank on a previcusly published alporithm, The
seetion witl alwavs be headed by a disclaimer and a state-
ment permitting reproduction. Centributions should be

gt o

J. H. WeoisTeix
{Clompuiaiion Laboratory
National Bureau of Standards

Washingion 25, D.CL

It should be noted that algorithms in ALcon may con-
dinue to appear in any other depariment of the Com-
imundeations  when these  allorithms ocewr naturally
within an exposition of o subject oriented towards the
artivities of that department.

‘Algorithm
© A eontributed Algorithie should be in the {ollowing
Form:
FERIAL ALGORITHM N app
ToNumper?®

Arranu's Namp

AUTHOW S BEMPLOYING ORGANIZATION AND
ATYDH BN

Angrract: This s s brief deseription of
the algorithm, and must
than 200 words in dength, The
purpose of the algorithm should be
stateed, giving  aceuracy, ranges,
dertvation or relerences, tabulayp
spree reguirements, and any other
wdormation that might help a user.
The status and method of cheskout
might also be given. This ahstract
should slways be expressed as g
comment it ALGOL noiation,

b less

Avgortiuy: The Awson language must
hie d (see Prelimivary Heport-
Internationul Algebraie La ngunaEe
Communications, ACM December,
10585, The author showld use the
Publicabion form of ALGon and is

[—

¢ Bupplied by Bl

requasted to write the algorithms
in o style patterned after the most
recend algorithms appearing in this
section of the Communications.

Certification

The successful use of a published algorithm, either by
machine or hand eompilation, enhances its value. There-
fore, contributions in the form of “Certifieations’ are also
solicited by this department. It is anticipated that peri-
odically, perhaps onee a year, an ndex or catalog of algo-
rithms along with references to all their certifications and
remarks will be published. An algorithm in this “library™
whigh includes several certifications assumes a certain
stature.

A contributed Certification should be in the following
form:

The word “Crerrrrcarion”,

TDENTIFICATION OF THE ALGORITHM BEING CERTIFIED, This
consists of the year and month of the Communications
and the serial number of the algorithm, its name, and
author,

NAME, BEMPLOYING ORGANIZATION AND ADDRESS OF THE
CONTRIBUTOR OF THIS CERTIFICATTON,

Crurieicarion: This should be o brief statement of how
the algorithm was used, the values of quantitios used,
ard results obtained. Information such as the type of
computer used and the compiler or compiling method
used may also be helpful. A strong form of eertifica-
tion 18 a test routine or test value generator which
tests each possible branch of the algorithm. This test,
in Arcor, may be ineluded in the certification.

Remarks

It is anticipated that a published algorithm may con-
Lain an error, may require clarification, or may be modified
by someone (e.g., its author). For these purposes, “re-
marks’’ are solicited.

A contributed Remark should be in the following form:
The word “Remark’.

IDENTIFICATION OF THE ALGORITHM BEING REMARKED
UPON,

NAME, EMPLOYING ORGANIZATION AND ADDRESS OF CON-
PRIBUTOR OF THIS REMARK !

Remark: This should be limited to 200 words or less, but,
in addition, it might include sections in ALGoL nota-
tion intended for addition to or replacement of sec-
tions of the algorithm being referred to.
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Algorithms

Contributions to this department must be in the form stated in the Algorithms Department policy statement
(Commurnications, February, 1960). Contributions should be sent to J. H. Wegstein, Computation Faboratory,
National Bureau of Standards, Washington 25, D. C. Algorithms should be in the Publication form of ALGOT,
and written in a style palierned after the most recent algorithms appearing in (his department.

Although each algorithm has been tested by its contributor, no warranty, express or implied, is made by the
the contributor, the editor, or the Association [or Computing Machinery as 6o the accuracy and functioning of
the algorithm and related algorithm material, and no responsibility is assumed by the contributor, the editor, or
the Association for Computing Machinery in conncetion thercwith.

The reproduction of algorithms appearing in this department is explicitly permitted withewt any charge,
When reproduction is for publieation purposes, reference must be made to the algorithm author and to the Corre-
munieations issue bearing the algorithm.

1. Quapl
R. J. Herbold

National Bureau of Standards, Washington 23, . C.

2. Roorrixner
J. Wegstein
National Bureau of Standards, Washington 25, 1

comment

procedure

Quadl:

Lt

L2

La:

Quadl is useful when integration of several func-
tions of same limits at same time using same
point rule is desired. The interval (a,b) is di-
vided into m ecueal subintervals for an n-point
quadrature integration. p is the number of fune-
tlons to be integrated. wi and ug are normalized

weights  and absecissas respeetively, where
k=123,---,n. ux must be in ascending order.
P(B,}} =: (e} is a procedure which must he sup-

plied by the programmer. It cvaluates (c¢) the
function (as indicated by ) for B. T;is the result
of integration for function j.;

Quadl (a,b,m,n,p,weue P8 =: (e)) =: (Ij)
begin

h = (b—a}/m
for jir=11yp ; I,:=0
A = a—h/
for i:=1({1)m
begin A := A+h
for k= 1{)n
begin B = A+(h/2)Xu
for j = 1(1)p
hegin riB.,j) =: (¢
Ij := Ti+wieXe end [3 ; end T2
end L1
for i = 1{L)p
I; o= (h/2)X1;
return
integer {j,k,i)
end Quadl
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comment This procedure computes a value of p= x
fying the equation x =f(x), The procedure «
statement gives the function, an initial sap)
mation a»0 to the root, and a tole
paramater e for determining the number «
nificant figures in the solution. This accele
iteration or secant method is deseribedt h
author in Communications, June, 1958 .

procedure  Root(f{), a, e) =: (g)

begin

Root b:=a ; c:=1h) ; g:=c¢
if (e=a) ; return
di=25 ; bi=c¢c ; e:=c¢

Ilob: ¢ = f(b)

g = {dXe—-bXe)/(c—es—b4d}

if (abs((g—b)/g)Le) ; return i

e:=ec ; d:=b ; b:=g ; gotoFlokt
end.

3. SoruTioN or POLYNOMIAL

IQUATION BY BAIRS

Hiyrcrcock MeTHOD
A. A Grau
Ouk Ridge National Laboratory, Oak Ridge, Tern

procedure

BAIRSTOW ({(n,al], eps0, eps], eps2, eps3, K) =

comment

{m, x[ 1, ¥[ 1, nat[ }, ex[ });

The Bairstow-Hitcheock iteration is usedci
successively pairs of roots of & POlyy
equation of degree n  with coeflicien
(i=0,1,---,n) where a, is the constant ter
exit from the procedure, m is the numbexr o;
of roots found, xfiland y[i] (i =1, "> ¥
pair of real roots if nat[i)}=1, the rea-l_ arnd
nary parts of a complex pair if nat(il= —
ex[i] indicates which of the following ¢Ong



was met to exit from the iterstion loop in finding pr=p+l ;3 q!= g+l ; gotostep end
thig pair: dotl r=s0 X rl — &1 X o}
l. Remainders, 1, v0, become absolutely less det2 1= 10 X vl — v} X 51
than epsl. inerp o= detl/detd ; inerg = det2/detd
. Correeliond, inerp, incrg, beecome absolutely p = pfinerp ;g o= g+ inery
tess than eps2. if (abs (r0) < epsl) ; begin
3. Lhe ratios, inerp/p, inerq/q, become ab- if (abs (rE) < epsl) ; begin
sofutely less than epsd. expy i== 1  gotonest end end
4. The number of iterations becomes I, if (abs {inerpy < eps2) 5 begin
In the last case, the pair of roots found is not if (abs {inerg) < epsd) hegin
reliable and no further effort to find additional exyy =2 ;1 goto next endl end
roots is made. The quantity eps0 is used as a if (abs (nerp/p) < eps3) ;  begin
lower bound for the denominator in the expreos- if (abs (fverq/q) < epsid) ;  begin
sions from which inerp and incrq are found.; B8Xpy i 3 3 go bto next end end end

Fav

Bregin exy, o= b
Amteger (i,j, k, nt, 02, m1) next: e p/2 ; Toi= 8 g
3”_511':';.137 (b, ¢[0 : n+1]} it (L'z0) ; beginl o= sqrt (T
PBATRSTOW  fori = 0)n ; b, = ay ilwe =1 5 Neo o= 84T
Lo t= 0 ; 12 := entire((n+1)/2) VL= 8 — Tend )
nl = 2Xn2 if (T < 0) ; begin tnfe = —F ; Xy = 3
for ml ;= 1{L)n2 ; beginp =0 ; ¢ :=10 Vit o= sqrt(--T) end
: fork := 1{JK ; becgin if {exo: 1= 4) 3 go Lo out
Etep: fori:=0{)nl ; c¢;:=b; for j := (1) (n1—2) ; begin
forj .= nl—2,nl-4 ; begin by = by — p X by
for i = 0(1})] ; begin by t= Ujs - ax b ; end
Cipr 1= Cip1 — P X € nl ;=01 — 2 ; if (nt <1)
Cipz o= G — X ¢ end end ot beginm := ml ; returh end
0 = ¢4 3 Tl = Guit if (nl < 3) ; begin
80 1= ene ; 8li=cug ml o= ml+ 1 ; exy =1
v0 1= —gXal ; vli:i=sl-slXp p o= byfhe 5o ooe ba/by
det0d 1= vl X =0 — v0 X sl go to next end
if {(abs(det0y<eps0) ; begin end end
Corrigendum

In the paper “A Technique for Handling Mgcm '[ni:‘truc—
tions” by Irwin ). Greenwald, Commaundications ACM 2,
No. 11 (Nov. 1959): o

(1) Use the term ScaT (instead of SOS).IH reterrmg to ‘E,he
ARk assembler. Sos 18 too comprehensive a term. (p. 21,

2d par.) N
(2p) Label the example following (2} as example (2a),

which reads:
ALPHA Mi Q + 20, GAM, REO, Z, QPG (2a)

. 21, 2d col., line 12). o
(p(?) Then on p. 22, 1st col,, 10th line from bottom, read:

“Thus, for example (Za}, . - .

w
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