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1． Introduction

Recentlystudiesof functional languagearesoactivelymade, ofwhichthemostnoticeable

onemaybethefunctionalprogramingsystem(usuallycalledBackus'FPsystemoronlyFP
system)proposedbyBackus[1,2,3]・ InFPsystemaprogramismade(or .!defined"ratherthan
“

made") bycombinatingorsuperposingseverakfunctions･ Inthisreportmanyprograms are

madeinFPsystem,andfromtheseripeexperiencesFPsystemiscommentedon・FPsystemhas
somemeritsasalreadysuggestedbyldaandetal [4]whoappliedFPsystemtoofficework

concerningpurchaseofbooks・MeritsofFPsystemarepointedout fromtheviewpointof
programmingsomeengineeringandscientificcalculation.AndalsoaminimumFPsystemis

proposedforpurposeofmakingthesystemsmallandpowerfulwhithintheframeworkofbeing
applicabletopracticalproblems.

2. Exampleofprogram

AboutfortyprogramsaremadeinFPsystem. Inordertoexpresssomemeritsandfeatures

ofFPsystem, twotypicalexamplesoftheseprogramsareillustratedinthenlowingsections;

2.1 LeastSquareMethod

Thenpairsofdatax,yshouldbeapproximatedtolinearfunctiony=a+bx.Inputandoutput
dataare<x1,yljx2,y2,….…:.,xn,yn>and<a,b>・Algorithmtogeta,bandnametodefine
functionareasfollows:

a=y-b叉……A, b=Sxy/Sxx……B, X=2xi/n……XBAR

Sxx=2x:2-:(2x;)'……SXXy=2yi/n……YBAR,

2Xi2……SUMXX

Sxy=2xiyi-2xiZyi/n……SXY

Zxiyi……SUMXY, 2xi･･･…SUMXj 2yi…･･･SUMY
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ProgramforLeastSquareMethodconsistsoftheunder-mentioneddefinitions.

Def LSQ三[A,B]

A三-o[YBAR, ×o[B,XBAR]]

B三÷o[SXY,SXX]

SXY三-o[SUMXY,÷o[×o[SUMX,SUMY],÷o[LENGTH, 2]]]

SXX三-o[SUMXX,÷o[×o[SUMX,SUMX],÷o[LENGTH, 2]]]

SUMXY三NULLoTLoTL→×o[1, 2];+o[×o[1,2],SUMXYoTLoTL]
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2.2 NumericallntegrationbySimpson'sRule

IntegralSfromlimitsatoboffunctionf(x)withrespecttovariablexcanbeexpressedas

followsbyusmgSimpson'srule.

S=号[f(a)÷f(b)十4{f(a+h)+f(a+3h)十……千f(a+(2n-1)h)}
+2{f(a+2h)+f(a+4h)+……+f(a+(2n-2)h)}

wherehissubintervalandgivenby(b-a)/2no Inputandoutputdataare<a,b,h>andS.

Def SMP=Xo[(/+)o[FXol,FXo2,×o[4,SO],×o[2,SE]],÷O[3, 3]]

SO=SUMo[O,+o[1, 3],+o[2, 3],+o[3, 3]]

SE=SUMo[O,+o[1,+o[3,3]], 2,+Yo[3, 3]]

SUM=EQo[2,3]→1;SUMo[+o[1,FXo2],+o[2, 4], 3,4]

Ifintegrandis, forexample, f(x)=x2+1,FXisdefinedby

FX三+o[×o[ID, ID], 1]. ’

3． ConsiderationtoPrograms

Intheprogramofleastsquaremethod,definitionfunctionsexceptLSQ,AandBsofrequently

appearandarequitegeneral inconventional engineeringcalculation.Thereforethesefunctions

canbeusedas librarywhichhasalreadybeenmadeinhighquality. Incaseofbeingprepared

tosupplythese libraryfunctions, programofleastsquaremethodiscompletedbydefiningthe

onlythreefunctionsLSQ,AandB.Namelybyonlyconsiderationofgeneralalgorithm,program

ofhighqualitycanbernadesoeffectively・Exampleofnumerical integrationbyusingSimpson's

ruleisdifficultonetoquotefunctionsfromlibrary.Howeverthatthisprogramconsistsofonly

fourdefinitionfunctuinsmeansthatFPissuperiortoconventionallanguageinpowerofexpression.

Furthermore,anFPprogramcorrespondstomathematicalexpression,whichweareusedtofrom

childhood, sowell that thealgorithmcanbebuilt easilyunlikeconventional programming
language.

4. IncreaseinPowerofFPSystem

FPsystemshouldnaturallybepowerful liketheotherconventionalprogramminglanguage.

Thatasystemispowefuldoesnotmeanthatithassomanyprimitivefunctionsandsomany

programformingoperaters (calledPFO) andanyprogramsareeasilymade・Everyprimitive

functionoreveryPFOshouldbestrongitselfandshouldhavehighfrequencyofuse・Primitive

functionorPFOofextremelylowfrequencyofuseandofoverlappingeasilyexpressedbythe

othershouldbeomittedfromthesystern・Atpresenttheautherandetalaremakingtheprocessor

ofFPsystembyusingFORTRAN,BASIC,andASSEMBLYlanguageandpersonalcomputer

(8bit). Inthatcase, it isveryuseful thatthesystemissmallandpowerful･

Fromprograrningengineeringcalculationandfundamentalprocessorofdata, frequenciesin

useofprimitivefunctionandPFOareinvestigated・Concermngtheprimitivefunction, @0SELECTER"
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functionsareusedmostofallandaremorethanfiftypercentexCeptforarithmetical operators.

Thenextmostusedprimitivefunctionsare @!IDENTITY"and"TAIL"whichareusedabouttenper

cent respectively. "EQUAL", "LENGTH''6nd "NUy｣L" followtheabove-mentionedpximitive
functions・Itisthemostimportantthingthat"LESSTHAN''shouldbeintroducedintotheFPsystem

andisespeciallyusefulandeffectiveindataprocessingprogramincommonwith"APPENDRIGHT"
and"APPENDLEFT".Alltheabove-mendtionedprimitivefunctionsandlogicaloperatorsseernto

●

beable toalmostcovereveryprogramconcerningordinary･numerical .calculationappearing
engineeringorscientificproblems・Namely,speakingofprimitivefunctions, if"LESSTHAN''and

"INTEGER" areaddedtotheFPsystemproposedbyBackus[1], themodifiedsystemdoubly
mcreases inpower, that is, canprogramtwiceasmanyinspiteof eliminationofseveral

overlappingprimitivefunctions.

InrelationtoPFO, $4COMPOSITION'' and $0CONSTRUCTION"havethehighestfrequencyin
use, and !lCONSTANT'' and "CONDITION" fonowthem． "APPLYTOALL" and "INSERT"

areusedalittle. "BINARYTOUNARY'' and "WHILE" arenotnecessaryandcanbeeasily
definedbyusingotherfunctionsasfOllows;

(BUFX)三fo[X, ID]

WHILE三p→(WHILEpf)of; ID

5． Conclusion

Fromprogrammingforengineeringandscientificcalculation,meritsofBackus'FPsystem

werepointedout.Andalsowithintheframeworkofbeingapplicabletopracticalproblems, a

minimumFPsystemwasproposed.
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