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the77,FortranofsubsetatoguideaisThis
com-aForFortran.ofversionstandardcurrent

ofonetoreferlanguage,theofdescriptionplete
texts.Fortranmanythe

inencloseditemsguide,thisThroughout
itemsandoptionalare])[(i.e.,bracketssquare

(i.e.,bracesinenclosed }{ orzerooccurmay)
times.more

otherallcapitalized;arekey-wordsFortran
con-FortranStandarduncapitalized.arewords

theAlthoughletters.capitalonlytains UNIX†
f77compilerFortran ___ smallandcapitalbothallows

tomappedarecapitalstheprograms,inletters
charac-inoccurringthosefor(exceptletterssmall

thesocompiled,isprogramthebeforestrings)ter
immaterial.iskey-wordsandvariablesofcase

aonprogramFortranacompileTo UNIX sys-
usetem

name.ff77 {others.f}

containingfiletheofnametheis‘‘name.f’’where
‘‘andprogrammainFortranyour {others.f} are’’

For-containingfilesoptionalotherofnamesthe
Eachsubprograms.tran source mustnamefile ____

hassubprogramorprogramaIf‘‘.f’’.withend
thencompiled,lastwasitsincechangedbeennot
thelinks‘‘.f’’ofinstead‘‘.o’’extensiontheusing

precompiled object f77)byearlier(producedcode
andcompiledbeingsegmentsprogramothertheto

time.computersomesavesthus

toprogramyourlinkcanf77addition,In
toexample,Forlibraries.subroutineprecompiled

thefromsubroutinescallsthatprogramacompile
uselibrary,Teapack

name.ff77 – lteapack

producesiterrors,nofindscompilerf77theIf
sim-program,yourrunTo‘‘a.out’’.calledfilea

__________________
† UNIX Laboratories.Belloftrademarkais

commandthetypeply

[a.out < []input > ]output

inputoptionalare‘‘output’’and‘‘input’’where
thesupplied,notaretheseIffiles.outputand

terminal.thetowriteandfromreadtoisdefault
executeandwishyouifa.outrenamemayYou

manner.similarainfilerenamedthe

thatTwooptions.manyhascompilerf77The
areprogramsdebugginginhelpfulfindmightyou

– andu – vari-undeclaredallmakesfirstTheC.
ables undefined forcheckssecondand subscripts

range.ofout 2SunaoncompiledprogramaFor
floating-ofamountsignificantadoesthat3or

thesettingworthalsoisitcomputation,point – f
hardwarefloating-pointappropriatetheforoption
floating-alldotoisdefaultthesinceavailable,if

Seesoftware.incomputationspoint

f77man

options.otherandtheseofdiscussionfurtherfor

Program.aofLayoutTextual1.

theoflineeachlanguage:positionalaisFortran
Columnssubfields.intodividedisfileprogram

1– arewhichlabels,statementforreservedare5
State-digits.5mostathavingintegersunsigned

columnsinwrittenaredeclarationsandments
7– notarewhichnumbers’’,‘‘Cardinclusive.72

used,rarelyarecardspunchthatnowusemuchof
73columnsinappearmay – (Characters80.

com-thebyreadbenotwill72columnbeyond
error.)ofsourcecommonveryaisThispiler.

thereunlessstatementnewabeginslinenewEach
6.columnin+)a(oftencharacternonblankais

lineprecedingthefromstatementthecase,thisIn
withbeginscommentAline.thistocontinuedis

containmaylinetheofrestthe1:columninCa
compiler.thebyignoredisandcommentany

com-1:columninCahavemustcommentEach
continuationawithcontinuedbenotmayments

6.columninmark
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WriteFortran.infreelyusedbemayBlanks
reflectslayoutphysicaltheirthatsoprogramsyour

structure.logicaltheir

Structure.Program2.

structure:followingthehasprogramFortranA

{ declarations }
{ statements }
END
{ subprograms }

A subprogram eitheris

ident([nameSUBROUTINE { ident, } ])
{ declarations }
{ statements }
END

or

ident(nameFUNCTIONtype { ident, } )
{ declarations }
{ statements }
END

anforabbreviationanisaboveidentwhere
maysubroutineaforlistparameterTheidentifier.

followingparenthesesthecasewhichinempty,be
However,optional.aresubroutinetheofnamethe

functionaforrequiredalwaysareparentheses
Validempty.islistparametertheifeven types

below.listedare

returntoisfunctionthethatvaluetheAssign
func-theifasjustisThisname.functiontheto
othermanyandPascalvariable;awerenametion

declareAlsoconvention.sametheuselanguages
subprogramorprogramanyinnamefunctionthe
below.describedareDeclarationsit.usesthat

XsubroutineorfunctionaeitherpassyouIf
X’sthenY,subprogramanothertoparameteraas
theinEXTERNALbetodeclaredbeshouldname
Y.tocallthecontainsthatsubprogramorprogram

below.describedisdeclarationEXTERNALThe

state-STOPacontainmustprogrammainThe
RETURNacontainmustsubprogramaandment
executed,isSTOPWhenstatement.STOP)(or

exe-isRETURNwhenterminates;programthe
executionandterminatessubprogramthecuted,

wassubprogramthewherepointtheatresumes
statementlasttheisRETURNorSTOPcalled.

orSTOPOften,segment.programtheinexecuted
state-ENDtheprecedesimmediatelyRETURN

ment.

77.FortraninrecursivenotareSubprograms
musttheyis,That ____ not___ eitherthemselvescall

compilers,manyAlthoughindirectly.ordirectly
usetowisenotisitrecursion,allowf77,including

portability.program’syourlimitwillthissinceit,

statementcalltheusingcalledareSubroutines

expr([nameCALL { expr, } ])

expression.anforabbreviationanisexprwhere
(followednametheirusingbycalledareFunctions

formsametheoflist,argumentappropriateanby
Theexpression.aninstatement)CALLtheinas

manyashavemustsubprogramaoflistargument
subpro-thetoparametersarethereasarguments

basisone-to-oneaonmatchedareTheygram.
Thelanguages.othermanyandTuringinasjust

appropriately,matchmustargumentsoftypes
rigidlyasFortraninenforcednotisthisalthough
seem-manyofsourceaisThisTuring.inisitas

programs.Fortraninbugsinexplicableingly

argu-anthroughreturnedbetoisvalueaIf
anorvariableabemustargumentthatthenment,

element.array

Declarations.3.

subprogramorprogramaindeclarationsThe
describedaretheyasordersametheinbeshould

below.

andletterawithbeginmustidentifiersFortran
Usingdigits.andletterssixtoupcontainmay
prac-somerequireseffectivelynamesshortsuch

longerallowf77,includingcompilers,Manytice.
portability.limitsextensionthisusingbutnames,

Type.3.1.

beshouldprogramainusedvariableEach
formtheofstatementtypeaindeclared

variabletype { variable, }

where type PRE-DOUBLEREAL,INTEGER,is
orEXTERNALLOGICAL,COMPLEX,CISION,
n.integerpositiveaforCHARACTER*n

subprogramadeclaretoonlyusedisEXTERNAL
sub-thatpassesthatsegmentprogramainname

subpro-anothertoargumentanasnameprogram
com-precisiondoublenoistherethatNotegram.
com-manyalthough77,Fortranstandardinplex

thisusingAgain,it.providef77,includingpilers,
portability.limitsextension

anoridentifiersimpleabemayvariableA
asdeclaredidentifierarray

range(identifier { range, } )

where range is
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n0  n2:n1

bemustn0case,firsttheIn ≥ hasarraytheand1
bemustn1case,secondtheIn1..n0.elements

≤ n1..n2.elementshasarraytheandn2

programtheinreferencediselementarrayAn
as

expression(identifier { expression, } )

declaredthewithinliemustexpressioneachwhere
iserrorcommonAdimension.thatofrange sub-

rangeofoutscripts arrayanwhenariseswhich
array.theofrangedeclaredtheoutsidefallsindex
crashtoprogramthecausesusuallyerrorThis

awith errorfaultsegmentation helpfulnoand
f77Thediagnostics.error – optioncompilerC

tohelpmayguidethisofstarttheatmentioned
case.thisinerrorthelocate

Parameters.3.2.

formthehasstatementparameterA

expr=name(PARAMETER { ..., } )

andexpr=nameofinstanceanotheris...where
Theexpression.anforabbreviationanisexpr

operatorsarithmeticthecontainmayexpressions
+, – bemust**withexponentsthe**;and/*,,

tocorrespondsdeclarationparameterTheintegers.
the const assignedvaluethePascal:indeclaration

program.thethroughoutfixedisidentifiertheto
Turing’sthanrigidmoreis(This const Unlike.)

statementparameterthethough,languages,those
declarenotdoyouIfvariable.adeclarenotdoes

vari-theabove),(describedstatementtypeainit
causemaywhichtype,defaultagivenbewillable

intended.youwhatnotistypethisiferrors

Data.3.3.

formthehasstatementdataA

/clist/nlistDATA { /clist/nlist, }

Each nlist names,arraynames,variableoflistais
(Seelists.DOimpliedandnames,elementarray

lists.)DOimpliedforbelowPRINTandREAD
Each clist namessymbolicorconstantsoflistais

wherer*anbyprecededbemayandconstants,of
rindicatingintegerpositiveunsignedanisr

list.theinconstantfollowingtheofoccurrences
theinvaluesThe clist vari-thetoassignedare

theinables nlist basis.one-for-oneaon

Common.3.4.

formthehasstatementcommonA

list/blockname/COMMON

where list elements.arrayoridentifiersoflistais
maynamefunctionorargumentsubprogramNo

variables.globalnohasFortranlist.theinappear
variablessharingofmeansaprovidesCommon

Thesegments.programbetween blockname must
inidentifiersThesegment.eachinsamethebe

the list byone-for-onematchedare __ position_______
withoutright,toleftfromproceeding _______ torespect

seg-programdifferenttheintypesornamestheir
ments.

Statements.4.

RETURN,FUNCTION,SUBROUTINE,The
describedarestatementsENDandSTOP,CALL,

above.

Assignment.4.1.

formthehasstatementassignmentAn

expression=variable

anorvariablesimpleaeitherbemaysideleftThe
assignedbecannotarraysWholeelement.array

aatelementanassignedbemusttheyonce:atall
typetheIfbelow).(describedloopDOaintime

valuethematch,notdosidesrightandlefttheof
theoftypethetoconvertedisexpressiontheof

expressiontheafterpossible)(ifvariablesideleft
evaluated.beenhas

TO.GO4.2.

formtheofisstatementTOGOA

labelTOGO

thathavingstatementthetocontroltransfersand
1columnsinlabel – statedas(Remember,5.

athavingintegerunsignedanislabelaabove,
digits.)5most

indiscriminatelyusedbenotshouldTOsGO
toonlyusedbeshouldTheyprograms.Fortranin

below.describedasloopswell-structuredconstruct

CONTINUE.4.3.

servesbutnothing,doesstatementCONTINUEA
aslabelaattachtowhichonpointconvenientaas

loops.torespectwithbelowdescribed
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Statements.IF4.4.

FortraninstatementsIFoftypesseveralareThere
useful.particularlyarefollowingThe77.

IF.Logical4.4.1.

statement)expressionlogical(IF

areexpressionlogicalthearoundparentheses(The
required_______ thoseinandabovestatementIFthein

thethentrue,isexpressionlogicaltheIfbelow.)
isstatementtheOtherwiseexecuted.isstatement

maystatementexecutableoneOnlyexecuted.not
included.be

IF4.4.2. – THEN.

THEN)expressionlogical(IF
{ statements }

IFEND

state-thethentrue,isexpressionlogicaltheIf
exe-areIFENDtheandIFthebetweenments

skipped.aretheyOtherwisecuted.

IF4.4.3. – THEN– ELSE.

THEN)expressionlogical(IF
{ statements }

ELSE
{ statements }

IFEND

state-thethentrue,isexpressionlogicaltheIf
executed.areELSEtheandIFthebetweenments

andELSEthebetweenstatementstheOtherwise
executed.areIFENDthe

IF4.4.4. – THEN– ELSE– ...IF

THEN)expressionlogical(IF
{ statements }

{ THEN)expressionlogical(IFELSE
{ statements }}

ELSE[
{ statements } ]

IFEND

expressionlogicalfirsttheafterstatementsThe
skipped.areotherstheallexecuted;aretrueisthat

anisthereandtrueisexpressionlogicalnoIf
areELSEtheafterstatementsthethenpart,ELSE
theafterresumesexecutioncase,anyInexecuted.

IF.END

asso-alwaysisELSEAnnested.bemayIFs
IF.precedingclosestthewithciated

Expressions.andConstantsLogical4.4.5.

A.FALSE.or.TRUE.eitherisconstantlogicalA
formtheofisexpressionlogical

constantlogical
variablelogical

comparison
expressionlogical.NOT.

expressionlogical.AND.expressionlogical
expressionlogical.OR.expressionlogical

awhere comparison is

expressioncomparatorexpression

aand comparator or.EQ..GE..GT..LE..LT.is
first,evaluatedarebracketsinExpressions.NE.
thenapplied,are.NOT.sthencomparisons,then

Opera-.OR.s.byfollowedperformed,are.AND.s
toleftperformedareprecedenceequaloftions

right.

Loops.4.5.

generalaprovidenotdoesFortranTuring,Unlike
onebuildcanYoustructure.loop’’end...‘‘loop

state-TOGOandIFlogicaltheusingfollowsas
ments.

LOOPC
CONTINUElabel1

{ statements }
expressionlogicalWHENEXITC

label2TOGOexpression)(logicalIF
{ statements }

label1TOGO
LOOPENDC

CONTINUElabel2

loops.DO4.6.

formtheofisloop’’)‘‘indexed(orloopDOA

step][,limitstart,=identifierlabelDO
{ statements }

CONTINUElabel

where start , limit and step thatexpressionsare
Theexecuted.isloopthebeforeevaluatedare

toinitializedidentifierthewithexecutedisloop
valuethe start byincrementedand step (which

identifiertheofvaluetheuntil1)ofdefaultahas
thangreateris limit earlierunlike77,FortranIn.

loopthewithinstatementstheFortran,ofversions
notare ___ executed________ if start thangreateris limit and

step orpositiveis start thanlessis limit and step
butintegers,arevaluesallUsually,negative.is

allowed.aretypesother
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Print.andRead4.7.

outputandinputtousedarestatementsThese
formthehaveTheyvalues.

variable[,*READ { variable, } ]

or

variable[,labelREAD { variable, } ]
itemformat(FORMATlabel { itemformat, } )

and

expression[,*PRINT { expression, } ]

or

expression[,labelPRINT { expression, } ]
itemformat(FORMATlabel { itemformat, } )

anorexpressionvalidanybemayexpressionAn
identifier,simpleaisvariableAlist.DOimplied

Anlist.DOimpliedanorelementarrayan
formthehaslistDOimplied

)[,step]limitstart,=identifierdlist,(

where dlist outputorinputpermissibleoflistais
anditems start , limit and step expressions.are

statementDOtheasjustworksDOimpliedThe
tousedfrequentlyisanddoesabovedescribed

example,foras,arrayswriteandread

i=1,10)(a(i),*,READ

theofa(2),...,a(10)a(1),elementsreadswhich
a.array

usesform*thePRINT,andREADbothFor
READtheofform*theUseformats.default

youPRINT,withHowever,possible.whenever
ratherformatoutputownyoursupplytowantmay

default.theusingthan

oneisitemformatastatement,FORMATaIn
following.theof

columns.nnexttheskipnX

offieldsinjustifiedrightintegersnnIw
w.width

withoutvaluesprecisiondoubleorrealnnFw.d
offieldsinjustifiedrightexponents

theofrightthetodigitsdwithwwidth
point.decimal

withvaluesprecision)double(orrealsnnEw.d
offieldsinjustifiedrightexponentan
abyfollowed0,leadingawithwwidth

digits.dbyfollowedpoint,decimal

isexponentthethatexceptnEw.dlikenDw.d
E.anthanratherDabymarked

characters.wofgroupsnnAw

outputeachofcharacterfirsttheusesFortran
shouldcharacterfirstThecontrol.carriageforline

following.theofonebe

line.newastart(blank)’‘

page.newastart‘1’

(doublelinenewastartthenlineaskip‘0’
space).

linecurrenttheofbeginningthetobackgo‘+’
(overprint).

fpr___ con-fileoutputFortranaprinttousedbecan
Seecharacters.controlcarriagethesetaining

fprman

details.for

Expressions.andConstants5.

describedareexpressionsandconstantsLogical
above.

Expressions.andConstantsArithmetic5.1.

formtheofareconstantsInteger

digit]sign[ { digit }

formtheofareconstantsReal

]sign[ { digits } . { digits {} digit]sign[E { digit }}

sur-digitsofgroupstwotheofoneleastatwhere
Anonempty.bemustpointdecimaltherounding

arenumbersrealvalidfew

4.2E0.333E+101.5E4.331. – 10

realatosimilarisnumberprecisiondoubleA
byreplacedisEexponentthethatexceptnumber

notisDTheD.a ___ optional – theit,without
real.precisionsingleaisnumber

arith-theusingformedbemayExpressions
+,operatorsmetic – represents**where**,/,*,,

a/bthenintegers,arebandaIfexponentiation.
(e.g.,bbydividedaofquotientintegerthereturns

oneasareoperatorstheOtherwise,1).=3/2
operatorstheseofprecedenceTheexpect.would

and+andnext,/and*highest,**is – lowest.
aretheyprecedenceequalofareoperatorsWhen

iswhich**forexceptright,toleftfromevaluated
bycomputedisA**Bleft.torightevaluated
isbutinteger,anisBifmultiplicationrepeated

Hence,real.aisBifexp(B*log(A))ascomputed
occursexceptionanreal,isBandnegativeisAif

mathemati-bemayexpressionthisthougheven
valid.cally
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Constants.Character5.2.

charactersofstringanyisconstantcharacterA
singleacontainingnotquotessingleinenclosed

characterainincludedbemayquoteAquote.
row.ainquotessingletwousingbyconstant

areexamplesSome

O’’REILLY’’MR.24’=’X’FRED’

Functions.Built-in6.

particu-Somefunctions.built-inmanyhasFortran
below.listedareonesusefullarly

nbydividedmofremaindertheMOD(m,n)
xofvalueabsolutetheABS(x)

x1,...,xnofmaximumtheMAX(x1,...,xn)
x1,...,xnofminimumtheMIN(x1,...,xn)

xofrootsquaretheSQRT(x)
xthetoeEXP(x)

xofebasethetologLOG(x)
xof10basethetologLOG10(x)

radians)in(xxofsintheSIN(x)
radians)in(xxofcostheCOS(x)
radians)in(xxoftantheTAN(x)

radians)in(resultxofarctantheATAN(x)

ProgramSample7.

n!printandcomputetoprogramSamplec
0,...,limit=nforc

limitn,integer
facprecisiondouble

)20=limit(parameter

0,limit=n10do
fac(n)n,5,print

’,d15.5)=’,i2,3x,’n!=format(’n5
continue10

stop
end

fac(n)functionprecisiondouble

n!.computesfunctionThisc
checkingwithoutassumesItc

0.ge.nthatc

i,ninteger

1.d0=fac
1,n=i10do

dble(i)*fac=fac
continue10

return
end

follows.programthisfromoutputThe

0.1000000D+01=n!0,=n
0.1000000D+01=n!1,=n
0.2000000D+01=n!2,=n
0.6000000D+01=n!3,=n
0.2400000D+02=n!4,=n
0.1200000D+03=n!5,=n
0.7200000D+03=n!6,=n
0.5040000D+04=n!7,=n
0.4032000D+05=n!8,=n
0.3628800D+06=n!9,=n
0.3628800D+07=n!10,=n
0.3991680D+08=n!11,=n
0.4790016D+09=n!12,=n
0.6227021D+10=n!13,=n
0.8717829D+11=n!14,=n
0.1307674D+13=n!15,=n
0.2092279D+14=n!16,=n
0.3556874D+15=n!17,=n
0.6402374D+16=n!18,=n
0.1216451D+18=n!19,=n
0.2432902D+19=n!20,=n


