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ltWlX5 ia a program. (vi th vera10DB in cnc,600 and CDC6600 R>RTlWf) 
whioh prOduoe. rapid plot. on the lineprinter of da~ value., oontoured it 
deaizoed b7 a moving average alsori thm, and presented .1 ther as a gre7-aoale 
pic'ture or as a numerically ooded map. The _p ocouiie. up to tvo lull pBBe. 
ot printout, giviilg masimum dimensiona ot 1, inobea {acroaa) b7 20 inohe. 
(down). Automatio scaling prooedure. are inoorporated, though one JIJlq 
optioDBlly detine the oorner oo-ordinates. 
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INTRODUCTION 

For plotting large volumes of. data as are obtained in regional 
geochemical surveys, ,manual methods are very inefficient compared vi th ' 
computer ' techniques, particularly when a number of variables are involved" 
and when the same batoh of data is required to undergo Bome statistical 
treatment as wello Contouring programs normally used for mapping geologioal 
and geophysical data within BMR rely on incremental plotters p and produc0 
maps acourate to 001 or 0001 inch 0 However, their use is expensive p and for 
a large multi-element geochemical survey this expense 'oould become prohibitlv80 

Additionallyp the great accuracy obtained is not always essential to 
geo1~gical interpretation of the data, and a faster, less expensive method of 
map preparation would be more appropriateo Using the normal high-speed medium 
of computer output, the lineprinter, a map can be plotted in about 6 seconds p 

excluding computation time, and the total cost of computation and plotting 
is typically 12 to ~109 compared with several tens of hundreds of dollars 
for map production on an incremental plottero 

In most plotting programs, one also has to worry about setting th~ 
origin and Bcales 9 defining b9undaries, and avoiding any instructions which 
might lead the pen off the edge of the papero In KWIK5, such problems are 
avoided by the provision of automatic scaling routines, which draw the 
largest possible map in the space availab1e p and can optionally search the 
data matrix for highest and lowe~t co-ordinate values and data values p and 
Bet the map boundaries and contour class limits accordinglyo 

Though originally written for its application to geochemical datao 
the program is of universal applicationo 

LINEPRINTER MAPPING 

Head (1967) and Howarth (1911) have both described programs whioh 
produce grey-level pictures on the lineprintero These programs are at 

, opposite extremes in comp1exitY9 Head's HALFTONE being a simple subrountine 
for plotting a single line of grey-scale output, while Howarth's PLTLP1 is 
a longp complex program.. HALFTONE requires a maximum of only two prints per 

, line p but PLTLP1 uses up to 6, though an alternative routine is given to plot 
a non-overprinting grey scaleo 

KWIK5 is a much simpler program than PLTLP1 and uses a modified 
version of HALFTONE to plot either a grey-scale or a numerical contour map p 

or optionally prints only a map of data values p without interpo1ationo 

The accuracy of a lineprinter map is p of course, much lower than 
that of a hand-drafted map or of a map produced by a oomputer-driven inoremental 
plott~ro For examp1e p the 29 inoh Calcomp plotter at CSIRO Division of 
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Computing Research, Canberra, has an accuracy of 0 .. 01 inch, but the line­
printer oharacters are 1/10 inch across ' by 1.6 'inoh vertioally, giving 
more than a tenfold reduction in accuracy. In situations where the 
'topology' of the map is the important information, and exact location 
of speoific points is unnecessary, such loss pf acouraoy is quite r 

acceptable, particularly when increased speed and lower cost are taken 
into account. 

BecauBe of the space occupied by each lineprinter character, it 
quite 'frequently occurs that two or more data points would plot at , the same 
position, and -in such a case it is their mean value that is plotted, Howarth 
advocates the geometric mean, and for trace element data with positvely 
skewed distributions this is probably valid, but for general application to 
major and' trace elements and to other geological data, the 'arithmetic mean 
is of more general usefulness. -

If a contoured map is required, the program at present uses a 
moving average algorithm to interpolate values between data points. 

, ' 

MOVING, AV~GE ALGORITHM 

If the moving average contour option is seleoted, a value 1s 
computed at each charaoter position within the map area, by-taking the 
~ithmetic mean ,of all values lying within a circle oentred on the charaoter 
position. The radius of the circle is set automatically by the program, and 
is given by the expressions -

r • Jp X y / N 

where X and Y are the horizontal and vertical dimensions of the 
map area, and N is ,the number of da'ta points. P is an arbitrary faotor' 

, controlling the size of the circle, set to } in the present version of 
the program, but can be 'altered by re-writing the statement after statement 
412 in KWIK5& 

PFAC • }.o 8 AREA = ABS(XX* YY) 8 PAREA D AREA*PFAC/(FLOAT(NP)* 
3.14159) 

PFAC may be set to any desired value. 

An example of the type of output produced by the moving average 
option is shown 1n Figure 1, the data points (also plotted by KWIK5) ,are 
shown in Figure 2. 
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AUTOMATIC SCALING 

(a) Geographic co-ordinates. If the automatic scaling 
option is selected, the data matrix is searched for 
the ' maximum ~d minimum values of x and y. These 
values are then rounded up (for the maxima) or down 
(minima) to the next higher or lower number of the 
form i * 1on,. where i and n are both integers. Fbr 
example, if the minimum and maximum values of x are 
34.2 and 168.5, they are rounded to 30.0 and 200.0 
respectively. This rounding is achieved by a sub­
routine ROUNDUP which is called by the auto~r.aling 
subroutine AUTOSC. ROUNDUP uses the CDC 3600 FORTRAN 
statements 'ENCODE' and 'DECODE' for truncation of 
the unwanted digits. 

(b) z values. Subrountines AUTOSC and ROUNDUP are again 
used, but in this case zmin is rounded up and zmax 
is rounded down to give the best class differentiation 
within the range of values of interest. 

PROGRAM OPERATION 

Deck Struoture 

*JOB, chargecode, ident, timelimi t 

*FrN, X, L 
Fortran deck inserted here 

*LOAD 

*RUN, timelimi t, printlimi t 
Initial ~ata card (1) 
Variable format oard (2) 
Data oards (3) 

. ~ EOF ' 

*EOD 

Input .oard formats 

(1) Initial data card. 

Columns 1-10 
11-20 
21-30 
31-40 

. ·41-50 

X co-ordinate of lower left 'corner of map 
X co-ordinate of upper right corner of map 
Y co-ordinate4of lower left corner of map 
Y oc>.oordlnate of upper right corner of ' map 
Min1mum -contour-value (pOints -with value~ below -this- are 
plotted as zero on the number coded map or blank on 'the 
grey-scale map) 
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51-60 

61-70 

74-75 

19-80 

'-4et 

Maxi.lm contour val~e (points vith values abov0 this ,are 
plotted 88 '*' on the number oodGd map or blaok on the gr~-
IIOal0 map) . ' 
It arr:! posl tive value is instlrted here" valu,eB ar4t 
intU'pOlated by thtl ' moving average algoJ.'ithB8 it lett 
blank" data pOints only are pl.otted 
It blank'p a grey-soale l:Fi th logari thmio contour spacing 
1s plotted 
It -1" a numer1~ scale l:Fith logarithmio contour spacing is 
plottGd , 
It -2" a numeric Boale with linear contour spaoing is plotted 
Right justified" logioal unit ,number for input of datao It 
data are submitted on oards in the aam4t deok" this spaoe ID83 
be lett blacko ' 

The "hole ot oard (1) 1D83~ if desirede be lett blank (exoept tor 
punching oolumns 74-5 and 79-80 when necessary) and scaling is performed 
automatical17o 

(2) Variable format oardo Fortran;..type format definition enclosed in 
brackets" d8r1n1~ the format of x" 7" • data on the data oards p eogo 
(F502" 10X" 2F8,,3) . 

(3) Data cards if included in the same deck" 88 lJI)eolt1ed on cols 79-80 
of oard (1) 

REFERENCES 

BEAD" AoKo" 1967 ... Halttoneo' CSIRO Computing Reso Seo.,,, teoho Note., 2~ 

IlOWARTH p RoJ 0 p 1971 - roRTRAN IV prQgram forgey-level mapping of spatial 
data" J 9 matho Geolo p 3" 95-1220 
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APPENDIX 

Listing ot program KWIK5 and subrount1nea AUTOSC, ROUNDUP, 
KINMAn, HALF'rONE, and SHELSORT. 
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" PROGR4H 100K5 

O~--~--·.~~-~~~---·-----------~--~~-·--·--- ~----.-~------.~.--~~--~~-.. ---~~~ ... 
C-.-·---.-~.~~----~--.------------~-~-~--~--.-------------~·~-e··~·--~~---~·~~ ~ - C 
c· wrHTfEN ay S t HENLEY. BMR GEOL.OGICAI,, : BRANCH, JUNE 1972 
C, USES THE CSIRO SRL.JST SUBROUTINES 'HALfTONE' AND ISHEfsORTl 
c; I<WIKMAP PL.OTS A GREY SCALE PICTURe, Of' DATA 'VALUES ON THE L.!NePR~NTIiA · 
c tijPU'" 
C: C4RO 1, rORMAT (7r10.2IS' 
c' X COORD BOTTOM LEfT CORNER 
C, X COORD TOP RIGHT CORNER 
C Y cOORD BOTTOH LEfT CORNER 
Or Y COORD TOP RIGHT CORNER 
CI ~lN, CONTOUR vALUE ('WRITEt ON pLOTTED Ri~j 
c· - ~AXt CONTOUR VAL.UE ('BL.ACK' ON ~L.OTTED HAP) , .. -------c:. DUM I.F', BLA~K, DATA PTS O~LY PLonED. IF" POSIT'lVE, VALUES IN:r.SRpoLn&D 
c ~ARK tr BLANK, GREY SCALE WITH L.OGARITHMIC SPACING, 
C If "1, NUHERlc sCALE WITH ' LOGARtTI'IMIC , SPAC:ING, 
C' Ir ·2, NUMERIC SCALE WITH LINEAR S~ACINa ~ 
C' IL LOGlc~L UNIT NUMBER fOR INPUT or x Y Z DATA 
C. CARD 2 , rOR)-1AT (lOAS) rORM" OF' , l(,Y,Z DATA (ENCLOSED l~ BRo\CKETSI, .. - . ---. ' - -~ 

C 
,"-,-----=---"'-0 rrTHTI'E"'NCPrSTCI O .... f'j..--u)("( T3"0 0ft10'n)"uy'( "1"3 Olno"O")-, ""'z 'T'(3'F1D~Orl'lO" -, A~(nlr13r.or4T) " '"Mnrr1(TI'Jl'Q .) Ii, RrEiE!VY'( r14 arnanlD~,'7, -------

- BX(3000),lkt3000),ty(3000) , 
COHRONJ1/X,y,z,Jx,IY 
PRINT 1 

1 rORMAr(-lPROG~A M KwlRHAP • '4ST PLOtTING OF­
•• DATA VAL.UES-) 

READ 10, X9,xT,YR,YT,COMIN,COHAl(,DUM.MARK.IL 
10 rORHAT (7'10,215) 

IF' : (CORIN.CE,O,O) CORINlll,O 
IF' (IL;LE,O) ILII60 
READ 20, nIT 

2(1 "ORMAT (10A8) 
DO 30 1-1,3000 
RE~D (1L.,rHT' XCI),Y(l),Z(I) 
IrlEOf,I~) 4D,30 

30 CONTINue 
. -" - '4TflPlfJ -1 

IF ' (C0I'1AX.31.O,O) GO TO 4Q1 
- -. - " ... ' ---·---;"C:"A~"L~A~UT.TOK,S;'-?C;...j(";I("=', TrNpK-,='xner;'VX"'T'='. 1").=-=--- --------------

CAL.L. AUTQSC(~,NP,YB,VT,l) 
CALL AUTOSC(Z,NP,COHIN,CoH1X,o) 

401 00 25 - l.1,~ P 
ex, I) IX It) IX ( I ,-XB 

25 YO)-YhY(l1 
NRoWSalZ0 $ ROWSI120.U 
XlC.XT-lCB 
VhYT.:ve 
COL.Sa2DO,O·Xk/YY 

_. -----·-' ---mNC .... OrrC"s-':. ""c omc's~--'---
Ir , (COI..S.L.E.130) GO TO 41 
ROWS~ROWS.130,O/C O~S 
COLSII 'lJO , O 
N~OWS.ROIolS 
NCOLS.130 

41 DO 412 riI7NP 
IY'll~Y(I)·ROWS/YV 
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lXCJ)IIXCI)·CJL~/XX 
P~INT 2601.1)(CI',(V((),X<!I,VCI),ZCI) 

·- - · -~T"O'RP.Ii~"l1·rn, 3 r 12 • 2 I 
412 C:lIIIT I 'WE 

05/0~/12 

P;ACcljO S A~FHA£JS()()(.YY' , H~:·A.AREH"rJCTfn.:riAT~p"ri"3,lH5~' 
RAnaSQRTIPAREA' $ KRADII(CO~S.RAD/XX-Ot5' 
PQP.JT 4011,N" 

4011 rORMAT(l~O,-OATA READ rOR-,IB,- SAMPLE PTS-) 
- -. - . ---"StA(E'IIYY-6. O/ROOJS 

CA~L S~ELSORT(8X,NP,KEV' OJ 402 rit t' ~I!- -... - . -.. _._.- .... - .. 
<KoKEVCl) 

402' P ~ I NT 26 , I ,K I( , f){ (00 ~Y(r<K; ;Y~;-n 0, 
P~INT 411, NCOLS,NROWS,SCALE 

-- __ u__ 411 rOAHAT (IHO,eMAP occupIEs.,I10,. COLuMNS INO •• JlO,- 'tOWS.'1 
.- SCALE or HAP IS-,fl0.~ , ~ I~PUT U~tTS PER PLOTTED r~CH./1Hl) 
P~H.jf · 42 ' .. - . -.-- ... -.. ,----.. - - .---. 

42 r~RMAT (1HZ) .. - -nAiilr.-O "·- ... --_.-- - - ------ - - --- ---- -.- - -..... - -.. -. ,.-.. - '" 
CALL SETSCALE(OUM.DUM,MARK,COMAX,CO"IN) 
CALL 30RDE~(~COLS.OUM,DUM,DU~,OOMI 
I; (MARK.EQ,OI ~ARK=48 
D:j--' 6 0" rf1-, ',,'~' 5'~s ' .. '---"- -'-'-'----- '--- , .. -
O~ 50 JU, "lCJL.S . '''pr's- 0 ~lI·~ -"SUM7::II""Dc-.",O--------------

DJ , 45 K.S., ,'4P 
I( ih I( ey (I< ) 
.rcrX(KKt.GT.J) Go TO .6 

.. _ ._----------- -- --- . I r (J X P(Kl-;J;: T I J) GO TO 45 
frCIY(KKl,~E.r) Go TO 45 S ~H' SUH-. Z ( (t( .:-, '-'----='---'--"----- --------- --.- - ----- ...... -.. . 

I»TsaPTS-l,O 
.45 CONti i>JiJE 
4~6 r" (. P T S • L e '. 0 t O. , 41, 49 

-'" ~T-lr-TOij"R7Gr.v;"D'lf·,...O ""'0 i...,'<->O .... O.-..T .... O--r ..... S- -
4.11 AIJ)olrOEll 

- -"-...::.:...""'G·'i.-O=-,TinO,...::,;!$"'O,-::..:::.----------'----.. ~- '- "--
4'8S:~1I1.PT·S ·a,O, 0 S I STA~T'J.I<~AO S r STOP.J-I(IUD 

'0' 481 hl·, Nit 
KiC,,,KEYClH 
I n I)((I(I()., L:T , rs T'A'Rfr 'frO· w-ur'- ... -
.' CIXCI(K),CH,ISTOP) GO TO ~82 
)(D 'fST.ABSCJtri~~S~TIRf(" -.-_ .. .. .. _ . . 
VDrsT.~BSCJ·'V/qOWS~'(~~') 
OfSTIISQRT(KOIST~.2 - YDlsf •• 2, 
r" (0 I S,T I !i'E t IIAO) 4·8·1 •. 4BO 

4'80" SJH-SUM.Z «KY .. S·--nS'fI'TPl·" oc---·-_ · ..... ·-· ... · _ _ · .... ·_-_ .. · --- -. ... -._,. 
481 C'ilNTJWE 

: .. n2· .. lr(p·T'S~l.:i ' ~r.0') 411. 49 
49 AC·Jl-.SUMI:PTS 

In''' (if. Q't,,, ~A'I()AMlXu (J 1 
50 C lNT t ~u:e 

... ... . . .. ... - ··- Cl'I:'C -· ~:(l:'rTONH1itOl'!r;'l';lfl'RlO · .. - ·- .. 
6'0 CJNTI~UE _ .. _ ___ . . __ ... _ .. _ .. d' • 

. ... ·CllC'--crcQE1fflTC'01.S·, DUR, DUH, 00)1, OU'I) -- - .- ... _ ....... -
P~lNT 601 

601 r JRMAT 11 RYJ 
P~INT 61 

- ' 5'1- ·; ·OIfMH·"'(iTTOlJEHSCALE././, 
CAL.L I'RNSCAL.E 
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P~INT 611,AI'IA)( 
._ ... _____ 511 F"JR",n, eOA'IAI(" ,F8,2 , 

P'HNT 62 
62 f"?rt~~!J.!Q.~ . .'''D ... ~.I:!~!'IAPel .. _ 

CALL 6X IT 
E~o 

0"00,72 
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5.5DArl 

C 
c-
c-c 

~-- c 

( SU8ROUTJIE AUTOSC(X,N,XB,XT.L~ 

'UTO~ATI~ SC'Ll~a ~OUTINE. IF L'l, X8 AND XT ARE iMIN AND 
XM4X, ROUN~eD DOWN AND UP RESpe~TJVILY. " ~'O X8 AND XT 
UE, JOHN AND ICHU ~OUNDED UP iND DOwN,. 

D I HeNS! ON l( (to 
CALL ~IN~'X(X,N,XHIN,XHAX' 
CAtL .OU~DUPCX"tN.XB,l.L' 
CALL ~QU~DUP(XH'X.XT,L' 
pQlNT 10IX~rQ,kB,XMAx,XT ' 

10 'OAMAT1'QAUTOSCALE ROUTINe CALLED • "IN •• ,ra.2,.-ROUNDID TO'l 
.rSt2/2Bx •• MAl( •• ,f8.2,. ROUNdED TO-irS.i, 
RUURN 
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5.5DAD 

c: 
c: 
.c: .. 
" e 

SJ8ROUTINE R~UNCUP(A,R.L' 

ROUNds A GIVE~ VALUE U~ (Lat, O~ DO~N (~.o, 'OR SCALINQ 
~L6's ETCi 'UTO~A'ICALLY . ____ . ____ _ ._~. ___ ... _ _ ... l . _ _ ~ ___ ~_ 

ROUNOED V.AL-UeS .ARE or T~E rOR'4 (I.U • 10 •• N 
- - E'~e-ODE-- t 8:-; ' U~-"i' ; T - "- ---------- - .. 

P~INT . 11 •. A 

JIJ·L 
Rl rlOAT(J,·10··N . R E TUR'~'-' -------- -- " ... - .. --.- - - - --- ._-----_._-------
EIID .. -_ .. ------ _._ .. --- .. __ .-. - ----- ---------- --- ---

) 
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SUBROUTINE HINHAX(X.N.XM(N.XM,X, 
c 
C F'I~O'S - MINIHUM A\lD MAXIMUM VALUES or ARRAY XCN, 
C 

-~-- ----~--Dl'MENS I ON J( PO 
X'1JN a Xt1AJ(.J(l) 

- - -- _.u .------t)J 30 1.2, S --------------- - ------ -

J(~INDAMIN1(X~JN,X(J») 
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5,5DAD OSlO,,12 

SUBROUTIWE H'LrTONE(NjARRAYIMA~~~a~lCKIW~ITE' 
D I HeNS I ON AR~AY (134). JX (134,),. JXIC ,(,U4;. JA(1U. JUi,U) I. (10) I YI lOt 

1 PRINT 2,~ : S IlETURN 
2 rO~MAT18~ ~ WRONGI1') 

10 I r iJA(2')II. ,T.27'U,3 
11 P~'.f NT 11 S. RETURN 
17 rORMAT'18~ NO GRAy ' SCALE SET' 
~ JSI(131-N)/2 $ Jra(135.N)/2' 

DO, . Jlt2', Js 
4, JX(J-l ,hJXX(J-1U48 

DO. 6 JIJS,JF' 5 I(JIJ-JS .. ' 
JF! (AR'RAY(K.1),GT.l.0e1'O) GQ" tO: Pl : 
Z·ARRAY(I(+l) 
DO 5 Lll 'ilD' 
I f.lZ ~ x'( I,..t) ~, ; I 5 

5 CONTI Nue , 
I,.-'U 

9 Jl«J'I=JAC'L) 
J)(X(J)!;JU(C) 
GO TO 6 

~1 Jx'J'~JXX(J)~4B 
6 CONlINue 

JSM~JS~1 $ Jrp-Jr+1 
J)(X(JSMI;JXX(Jr~)·IRl 

H'~'TOO1 ' 
HU,TOOl : 

104 UtT 0 04 
Io4A~PTO O~' 

HA~"i'-:­
HA(rYOOl ' 
HAl.tTOOI ' 

,HAL'TOOt , 

HALrTOU. 
HALfToU, -
HAL,Frot' 

. HAl'rT016 . 
HAI.VT01' . Rlcno 18 

IF' , OURKIQE,-O" PUNT 7-,HARK'.(JxHlS.ij.l.J'" HALrTOU 
PRINT 8,rJXX'M'.H~t,J'P) ~.LrT02 . 

7 r~RR~T (lH.,13~Rl' 
8 rORMAT,2X.134Rl) H~L'T022 ' 

RETURN -· HACtTb2S : 
e'rRY PRNSCAI.~ . ~A~~T024 
DO, ' 12 Cd .10 S R-C.i S nUL' 

12 PRfNT13,(JA(~).Mlil.5"Z,(. JAP(,),"'''1,5',(JU'L'. ,M'I.' ''. HA~PTOU ' 
1: IJAA'KJ.~~[,5) HALrTOZ7 

13, rORMAr U~+5x ·. 5Rl ', E13,4, 3x, 5Rl/61(, SRi f 16X, 5RU ~AL'~O 28 
REfURq, I'tALrTO'29 
ENTRV SETSCA~e ~1~'T030 
If (MARKJEO,-2) GO To 19 . 
JA 'CHI!I48 , S JU(li!!l48 S HU~1,Z63'3 , HA l. PTOH 

------------~JTA~'2~)~·:~t~7~S~' ~J~ATl~c· 2~'~.~4~e-~-Sr>Ynl~2~), ~~lr,,~~~lT5ri---------------------------rrH~LrT~r:r_ 
JA(3).10 I JAA(3'~t8 S Y(3)_1.178' HA~'T03 6 
JA(4'.12 $ JAA(~)c59 S YI41"~1'2' MILtT037 
JA'~)'11 S JAA(5J~48 S Yj5)(1~13iO HA~'T038 
JI(O).40 S JAAcOI.27 S TtO).j:l':iU~l , HIL,T03O ' 
JA(7).46 " JU(7.).62 S Y(H~·1~071.3 , HA~n040 ' 
J·A(8)~24 S JAAIS''-:SO ·s nS)ill,OUP HACtT04, 
JA,9H46 S JAAC9·,.,61 S Y(9)~1,0266 HAI.:'T04!2 ' 
JAi 10) 124 $ JAA (10 ""7 S T( 10.1 1 1:.0000 RA'''D,'S , 

1.6 x,1 L ,-WhI'! TEi, BLACK/iIIAI T6)"" : 
J r , (MARK. GE,.O, RE TURN 

160 DO 1~1 1-2.10 
JACI,-4! 

161 JA'ACI)'1-1 
J4(1).JA(11)'48 
JAA (1') .0 

JAA (11),.44 

G 
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'UDAl' I4A~rTONE 

RETURN 
1~ ICCi)-IWIoIJTE 

DO '20 h2.10 
20 X(I)~W~ITe+Cl.l).(BLACK"wHrTi'/9.0 

GO TO 1(0 ' 
ENTRY BORDER ~ ·----- - - -------.J,..S-'-'. C.,:.,li-03 .... 7,..::.. =Nr-' 1 ..... 2.--.. -,-1·-- - - - --- - - '--- - - - - -'7',:"':-/ - - - - - - - -

JF'IC13!hNI/2 +1 
'00 18 1!1. Jr 
JXCI)11R 

PRIN 8,(Ji(~)." ' 1.Jr) 
RUUR~ 
e~D HAL.nU7 

I, 
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c 
c 
c 
• 
c 
c 
c 
c: 
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05/09112 

SUBROUTt~E S~ELSORT(X,N,KEY) 

S~ELl, qOOlflEO F'RAHK AND LAZARUS,CACM 3,20 (1060) 
T~ SORT INTEGERS, USE INTEGER K,TEMP 

M:lOIflEO BY . S,~ENLEY, JUNE 1972, FOR USE wITH ~~.KHAP 
P~oDtJCES A KEY 'iJlT~ POSITIVE vALUES or N. NEGATIvE VJIOUES 
NOT AI.LOwED 

DIMENSION K(l).KEY(l) 
I'1Ja:NO-N 
DO 11 la1.~O 

- - .. 11 KEy( r'l1I:1 
10 Ir(HO,LE,15) 1.3 
1 IF' (HO , Gl.l) 2.9 
~ 110-2-,,(10/4).1 . - .. - - ----·-~G""';O(---;T""O..!...4"'="":''''';'';'~----'-----------------------

J MOIl2-P10/S>.1 
4 KOaNO.HO 

J:l'11 
5 IIlJO 
61"10;:1·110 

IF' ( x ( I ) I G T • x ( r"!O» 7, 8 
7 TEMP-XI I) 

)« f)Dl( lil0) 
X(IHO)~TEM~ 

14 KEHPaKEY(I) 
KEy( I )flKEy( 1"10> 
KEy( p,O) ::iKEH;; 

13 I.I-MO 
IF' f1 d. Til) 8', 6 

8 JOIJO.l 
IF'! eJO·iOT.,KO, 10.5 

9 END 
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