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DD/87/1 ’ FORTRAN 1s rot a flower, lut a weed. It is hardy, occastonally hlooms,
l;ampz':ry 1§B7 end g n Y T ’
Rewvised A. Perlis

excuses, forimvigmrhavabaamp.xtfama:d--ﬁ)emagmtﬁemﬁn
existing investment, its ease of use, andﬂmee.ffic:l.mcyofitsinplmm-
m&_mmémsw taﬂam--hmaﬂmmmﬂmfmmisﬁnfactﬂlatﬂn
language 1tsalfhasevo1vedsmceitwasﬂmtirrtmdnedin1957. This
Oversightisumtevidmtinﬁ)ewﬂtmgsofitadau‘acm,dboﬁen
mfairlyampareﬁniromfavumitalangtmewiﬂ)codamttaninnbymm

ABSTRACT stylemmrtrmﬁﬁ,unvuumtlyigmnngﬁnmmessofmruanwmch,
given same seli-imposed discipline [1], cmbamployadmmtam'ograrsof
si:ne1979,ﬁ)eFortrthmﬂarﬂizatJmcumuttee,)BJ3,hasbem ' ﬂmyhighm'ﬂard(mmtmcodeinﬂgs.lmm.
1abom‘ingaveradraftfarﬂnrmctvarsim0fthe8tandaxd. Its initial This evolution has its formal side. e language has twice been stan-
mmumofmmmmmlgazmmmym,m dardizeamunfmmuufmsxmxso,mmsammm. Following the
atmtitwmm%m_m'amofmm Mlicaﬁmofﬂnsmﬂstmﬂazﬂ,ﬁnbedrﬁcalcmmtbaemblefor
mmﬂmmmﬂnm,mm'mﬁm“mmwmt the work, X33, ra—fonnadtobeginmmaﬂﬂ:ﬂstandatd,wiﬁﬁtheintm-
unanimity cannot be schieved efficiency versus functionality; safety versus tion of having it ready in 1982, is time scale was hopelessly optimistic,
obaolasomm-arallmaulplem-bigmmrful? mdevmruwatﬁ)etimofmting, Februaryl‘aa’l,ﬂ)ebestestimateis
mpamrm“mmtmtemmmtofmmm ﬁ\atﬂ\edraftwillbamblidndﬂusyaar,wiﬂmafimlstmﬂaxﬂinlgsg,
attarptstohrﬂ:gmtmofﬁnmmsialismmwngﬁs justallowmgﬂanmstarda:dmdaatalituemmmgeibsmmgm
develepment fram Fortran Bx to Fortran 88.

Presanted at the ofﬂhmvstarﬂaxﬂwillbeitshmtpmaﬂmofpamfulanaypmoessmg
anarmm&nmting in High-Energy Physics, - _
ASilmlar,Fehruaxylge'? feahnesarﬂofdativeddatatypes,allmmguseratoacoessvacmrmoces

Borhamna:eusingamuartmtaﬂm, and'bodaf:memdmaip.xla'be
objactsofﬁmej.rumdesign. Unfertimately for those of us who would like



to see & new standard published by the end of this decade, there are still
many cbstacles to ba cvercome. Formally, X303 is currently at milestone
eight of the aighteen milestones which have to be passed before e new
mnudrmﬁfulimummuﬂm,mm“mrﬁu
micesmﬂ:gﬁmtﬂaadvmit!nsmdehmamtnofu,mdﬂmt
ﬁmdmldbemﬁnﬂmmmtbefmitismtuhlemﬂm.
AballotofmasmdinAprulges,Hnserenﬂtwaalﬁtnmagaimtﬁa
draftofﬂutdate,hnsﬂmaﬂyremlhedinmalimuing&xn,hchﬂing
ﬂnloeaofﬂITdabatype,inmatbarpttaMamﬂsabebm
mmm:lnmmﬁmfmmmmmmm
mdestgoelauﬂﬂnamsmﬂnimmmoflag-tambadmrds
compatibdlity, Fea‘t\mvtd.dlhavebemmlmadinﬁusprmmlbe
listed in a special Appendix o tha published draft standard, A second
ballot whose reqult hes just been anncunced, 29 to 7, shows that better
mthsbam:aadsd,mtﬂntmtmamhnsbemmm,
givmﬁmtbnofﬂudimsrﬂmwhsmﬂmofmmnmclumngm
act as reqresentatives of their uners.

mediasmsimuithinﬂ'aoamltbaecmbamganhdasmnhyaslmg
asitleachbam&mﬁwdebatami‘hobjacﬂvumwginaﬁ:m
resolution of the difficulties. However, some of the issues are indeed
difficult, with complete reconciliation uncbtainable: .
-Mdmmmnmﬂw,mmlymmngmmﬂ
—Slmldﬂnlmguagabemnnuﬂunple,atbigaﬂmfm? Ig the
wasmtprmtoohig,mﬂdngitimiblebﬁtmmunmn
ma1m,mmmmp1mmwm1mm,
mﬂin;maiblambaummodtumeaaim(ﬂnhﬂkofMﬁm'
users)?
-A:eusarspranadtndmpuistdngfeatzea,givmlﬂtnﬁ)m'
notice, or must all existing oode work for ever?
-mmxmmmﬁn,mmmmmm
-Iaamplmmummmuyviable?
-Dousatswurtaufalmm,uranmimmtsﬂmmuntaﬁa
trickypmgrmmofbmaaaaciahdwiﬂ:naamblylmmges?
-mammumumtmmm,mfmmlumm,
or far both (as at preeent)?
-Amﬁaeaxiztingpmpusaudifﬂuutmimfﬁmminplumt? Does
that matter if users thereby have an easier life?
-ﬂtllﬂ\ﬁraapstnragem:imlaceasaxyfordynmdcmyalmﬂm
impair efficiency, as happened with PL/17

-mlhmﬁmfmmmmmwhmm
leas efficiently?

mmwmmmmmmm;m
paﬂ:,mmitam(furimtamaanmtypemdﬂnﬂguﬁcmof
blanks) have bean in and out eeveral times. This has meant that the public
hashadmdiffiuntyinfollmingﬂ'nmmutbao's work, as informative
articles such ag Refs, [2]and[3]quidc1ybacammtofda‘bs,ﬂﬂmm
misleading. 'I'Mspmeerrtpap&risafm'ﬁarattmpttngiveafaalfor
m&x,mtmuamawmmmgumcmbem,mﬂ
mmptessiquramatmﬂatﬂquidﬂy. Fuller details must await
mmammmmwmmm,mﬁ
acoompanying explanstiona as plamned in Ref. [4].

2. BACKWARDS (DMPATIBILITY
mmmmmmmm;mo{mum
bagimhfmwumﬁ:gfmmmmfmﬂnlm. Thie
m,mm,ammdnmme,mm
Fortran means a decade ar so. The nead to remwve featuree is evident: if
uumyuﬂmwhsmmmmmmmfm,m
mmlbmagzmuluga,uﬁmmmlmmxﬂm
1tems. 'msaolutimfhnnyad:pbadbymnbwblm:smhppaﬂnto
uastarda:daaatofﬂmustsdmmmrtmahawhamrmmadm
are candidates for eventual removal.
Mfustnstmuammmm,umammua
mmamusmdasmmmm,mhawmm
m.mmwmmmmnmtmmmmm
the whole of Fortran 77.
mmmmmmmm,ﬁmmum
mm:mnmntueumd,mmmabmmtmm
raviaim(alﬂn.ghﬂmtismthi:ﬂﬂgmafuhnommitbae). The

Oboolescent Features are

Arittmetic-IF Real and double precision DO-varisbles
Shared DO termination DO termination not on CONTINUE (or BENDDO)
Alternata RETURN Branch to ENDIF from outside block
PAUSE ASSIGN and assigned GOTO

mmmmmmmtm,umfmm
hacmared.zﬂarrtuiﬂxﬁxtrm&:,butﬁmebwymmagam
ﬂmfﬁmmpassmﬂnmmmmustatﬂmmtm,



beforefixnlmmalﬁntimafbu-ﬂmt. 'I!Byfa.uinto'bmgrmps,tlma
linked to storage association:

Aasuuad——aizedmmymnys
Passingofmmuyelmmturdnmcbarsubstrmgtoadmyaxray
BLOCK DATA

oMN

ENTRY

BOQUIVALENCE

arﬂﬁnseﬂtidwaremada!ﬁdniarthynamfeahm:

Fixed source form

Specific names for intrinsic furctions
Statement functions

Camgnrted GOTO

0ld form of the DATA statement

DOUBLE PRECISION

DIMENSION

*lan character langth specifier

mﬂnmmiruarotﬂ\ispaparitslnndbamawidmtwmese
featmesammlagarmadaitnmtempmgram,ﬂsminbodyof
the language, ﬂ'aao-calledm,antaumagallﬂutismquim.

3. mmmmmzsormmm&;

3.1 Soumce fom
nnmmfmulmﬁmfmmm.wiﬂmtregardw

colums, Comments may be in-line, follcw:lnganexclmtimnark(!),arﬂ

lineswuchmtnbec:ntinadhearamiungmpazwﬂ(&). The

31 charactars, mm,memymtaami:patofcodeanhus

SUBROUTINE CROSS PRODIKT (X, y, z) ! Z = Xby

zl = x(2) * y(3) ~ &
x(3) * y(2)

3.2 Alternative style of relational operators
Inraspmsetousardanarﬁ, ﬂ')edeuberatemdxﬂmcyofmaltamative
set of relational operators is introduced. They are

< for .LT. > far .Gr.
<= for .LE. »= far .GE.
== for EQ. < for .NE,

enabling statements such as
IF (x <y .AND. z**2 >= radius equared) THEN

to be written,

3.3 sSpecification of variables

Huendstugfmnoftypedaclamﬂm. as shown by

REAL a(5,5), b(5,5)

isexbaﬂedmallmallﬁaath‘ihrtasofﬂnvariablesmemedtobe
declared in a single statement. For ingtance, the statement

REAL, ARRAY(25), FARAMETER :: a = [25%0.], b = [25%1.)

daclamsthetmobjecteaandbt:havaﬂnattnhrbasofbaingmaysof
naradmtants,tdme\mmmamspecifiedbyﬂnanaycn‘smms(see
Subsection 3.9) follm:f.ngﬂmemlasigns. Many other attributes may also
be specified, mpartiauarrealmﬂomplexva:iablesmaybespeciﬂedm
hawadefﬂndmpracisimﬁﬂ/ormtxm, as shown in

COMPLEX (PRECISION = 12, EXPONENT _RANGE = 100)), ARRAY(10) &
I current

where the variable mtmtisspecifiedmhamamininunpmaciaimof 12
decimal digits and an expnent range of at least 10°°°, This facility is
of great benefit in writing portable rumerical software. Where ocaonstants



EXFONENT LETTER (12,100) C

current (3) = 15,6557

Furﬂnsewhowiahm&fmeeupucitlyﬂntypaofallvmmea, the
statement

IMPLICIT NONE
tmoffﬁsumalnlpucittypd.ngrulas.

3.4 (ASE oonstruct
mmssmmnmﬂamﬂmofanblodtofm, selactad

f:msavaral,depa'ﬂmgcnﬂnvalmofmurbagar, logical, or character
expression, An exampls ig

SELECT CASE(3*i-{)
CASE(D} ! for 0
H 1 sxecutable code
CRSE(2,4:8) | for 2, 4 to B
H ! executable code
CASE DEFAULT! for all other values
: ! exacutable code

END SELECT

methfmntclmiacpttnal:ameofﬁnclmsesuusthem:tsd.

3.5 Loop eonstruct
Ammmmmmmmmmmm
oct'ﬂnoldﬁmmofttnm-la:p. In a eimplified form it is

[name:] DO [(cantrol)]

block of statements
END DO [name)

(mmmm@mmim). The control parameter, if
omitted, :I.upliasmendlenslmp:ifprasmt, it may have ane of two forms:

i = intexpl, intexp? [, intexp3)

intexpd TIMES

mq:timalnmamybemedinccnjmtimwiﬁxmmm
m'lamtsmapacifymidmlmpinanetofmsmdlmmmmbagmam
1tentimurvhidxistoba'ham1mtad, respectively.

3.6 Program units
mmmwﬁnmumamnmwmopuam
argunents, with intent attributes. For instance, & gubroutine beginning

SUBROUTTNE solve (a, b, n}
OPTIONAL, INTENT (IN) ::

might be called as

GLLsolva(n-i,asx)

Hmﬁnmmmwmmmm(mﬂmmmﬂm) form,
mmm,mmmmmfmummmaofﬂnmm
is not given in this call. mmummlyﬁgﬂusﬁmofml
reqﬂmmintafmeﬂod:wimﬂnmmminﬁmmﬂmmbe
specified.

Pmcedmmybespaciﬂedtubemiva,m

’

RECURSIVE FUNCTION factorial(x)

mmafmmofﬂ'astatmttﬁn:timhmmdtomintamal
;tncedmwhichaummthmanstatauxtofcnds, pexmits variables to

,beslmmdwiﬂaﬂutmtm, ama'nta:lmnmdmdmﬁm:ovarloading

cparammassigrmatfa-danvad-dahtgpes. This we shall return to
in Subsection 3.14.

3.7 mmmmtagpg
Amrberofmmmﬂumdstmgmmtatypemdttha

useofstr.irgsofzatnlergm:

a="'



aﬂﬂua&simtofmlappﬁ:gmbsu-h'gs:

a(:5) = a(3:7)

mmmMMcm,Masmm, o remove the trailling
blanks in a string. Same inmtrinsics, includingm,maycparata,
optionally, in the reverse pensa.

3.8 Input/Ostput
ﬂ'eimkinﬂlearaaofhplt/wtpjthasbemminlymm\sto
support the new data types, mﬁmaasamﬂnmrberofattrihmesmmm
mmtamtmayq:acify, farinstawatnpositimafileorwspecify
the actions allowed on 1t, and to add a NAMELIST feature, 111us1:ratadhy

NAMELIST/list/a, 1, x
FEAD(unit, NML = list)

miclnmldexpectmi:wtrmﬂofthefom

&LIST X = 4.3, A=1E0 I=-4

3.9 Array processing
Theintmd.zctimOfaxray;messingfeatlmiscneofthenmt
il'r;nrtarrtmwaspactsoft!nlarguaga. 'Ihemasmsamﬁusefold:maxray
notation defined in the language simplifies the syntax; new features extend
ﬁapmerofthelarguagatonmipﬂatearmys:mﬂﬁaemﬁsesyntaxmkes
ﬁnpresamofmaypmhgob&dmstommlmwlm:h, espacially on

vector processors, amablamcptindmobjectcodebetter.

ar rark, and the extent of sach one. 'moanaysmcmfmmableifmey
have the same shape. 'I‘heq:aratims,assigmmtsarﬂinu‘msicfwctims
are extendad to apply to whole Arrays o an elament-by-element basis,
mwidadﬂﬁtbtmmthanmeaxrayismvolvedﬂnyamallomfmmable.
Wmmeofthevariablesmvolvadiaascalarraﬂlerﬁmmmay, its
value:lsdistdmtedaaneomsary. Thus we may write

REAL, ARRAY(S, 20) :: X, ¥
REAL, ARRAY(-2:2, 20) :: z

zZ = 4.0 %y * SORT(x)

WHERE (x>=0.)

zZ = 4.0 %y % SORT(x)
ELSEWHERE

z =0,
END WHERE

which tests x on an element-by-elament basis.
Amisprwidadtoaelectsecﬂcnsthroughﬂrmys. Such sectiong
araﬁﬂrselvasuray-valuadobjacts,mﬂmyﬁusbeusedmaraveranamy
mybeusad,inpaxtia.uarasanactuala:gmmtinaprmadmecan. Array
Bectiummsalactedusmgatﬂpletmtatim. Far an array

REAL, ARRAY(~4:0, 7) :: a

a(-3,:) salects the whole of the second Tow, ard a(0:-4:-2, 1:7;2) selects
mmamecmiarevazysenaﬂalmmtofevexyaemﬂcolmn.

Just as varisbles may be array-valued, so may constants. It ig
mss.i.blebodaﬂmarark-mearraydvaluedmtmtasin

[1, 1, 2, 3, 5 8]

andinmshapeittomydesj.mdfmm:

REAL, ARRAY(2, 3) :: a
a = RESHAPE([2, 3], [1:6])

dnmﬂnfustargumntmﬂ)eintrmsicfwcttmcbfumﬁnmapeoftm
msmt,andﬂnaeoaﬂdeﬂnesmmayofﬂ:eﬁxstsixnaturumbem.
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3.10 Dynamic storage
m&:mmmmmmm
dynamically. The first is the IDENTIFY stabament which is a dynamic aliss

parmitting & section of en array, including a skew section cuch as a
diagonal, to be referenced as an cbject with its own neame. An example in

REAL, ARRAY(:), ALIAS
REAL, ARRAY(10, 10)

-
.

IDENTIFY (lag(i) = x (1, 1), 1 = 1:10)

Fbllmimmofﬂﬂastamt,ﬂnmaydiagmybemfmas
usual, as in

disg (4) = g

CALL sub(diag (2:9))

mmmmmﬂnmmammmmm
which, as their names imply, are used to obtain and return the actusl
Bhnragemqu.iradfurmurayhimetype, rark, nama, snd allocatable
attrih:behavabemprwiaslydacluedmﬂum:

REAL, ARRAY(:), ALLOCATABLE :: x
ALLOCATE(x(n:m)) 1 n and m are integer expressions
x(]) = g

CALY, gub(x)

DEALLOCATE (x)

Deallocation cocurs by defsult, unless the array has the SAVE attribute,
vmmevarnmmmorﬂnmtmnrtinﬂnammmmmed. The
factﬂmtnlocaﬂmuﬂdnallmaﬂmmmmmmpnesm
underlying heap storage mecheniam,

The third mechaniem, usafulfarlocalurayawiﬂzvariabladhmﬂm,
11 the automatic srray:

11

SUBROUTINE sub(i, j, k)
RFAL, ARRAY(1, j, k) ::x!hrﬂsﬁmdmyuwm

mmm@mmm@a(maw&mmmmm

called,
Fimlly,uam'unasscmd-shapearm,ﬁmastmngeisdaﬂxadina

calling procedure, &ﬂformid:mlyatypa, Tank, and name are supplied:

SUBROUTINE sub(a)
REAL, ARRAY(:, :, :) :: &

memﬁmﬂasmybmdmeﬂnmhurﬂsof
the array:

DO (i = ELBOMND (e, 1), EUBOUND (a,1))
DO (J = ELBORD (a, 2), EUBOUND (a, 2))
DO (k = ELBOUND (a, 3), BUBOUND (a, 3))

mmmmmgiwﬁneffwuwlwmmm&a
specified dimension, Tespactively. (The effective range may differ from the

&clu:edrmgebacauseofmirrbawmﬁzgdwminﬂumgacamedby
mafammm,mmmmtﬁnummmm.)

3.11mm:mcm
mmdafnmmm1mnmucm. Mary of these are

intaﬂedforusainmﬁwv:timwiﬂimﬁysfarﬂnpnpcseaof

reduction (e.g. SUM), inquiry {e.g. RANK), constructicon (e.g. SPREAD),
manipulation {e.g. TRANSPOSE), and location (&.g. MAXIOC). Others allow the
mwhmmmmm(e.g.mm1m
mulugeetpmiﬂwmlmintegermm),mwtoﬂnaysmm
real-tima clocks is provided. A random maber subroutine provides a
purtableirrbatfacamamd\ine-dqa-mm, and 8 transfer function
ulmﬂam&n&firndmofmmwbamfm
tnubﬂ'aruaauiﬂnrttypamimmnm.

3.13 Derived-data types

meghi‘&artoladcadﬂnmihiutyoftuudhgmﬁmd
data types. !hiauiubapossibleinrbrtrm&:,usingamulwtntad
by the example
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TYPE staff member
G{ARMER(WZO)::fiIBt_m, last name
INTEGER: :1d, department

END TYPE

midadafi:mastmctmewhidlmaybausadmmmmplwaeina
company.  An sggregate can be defined as

TYFE(staff member), ARRAY(1000): :staff

defining 1000 such structures to represent the whole staff. Individual
staff members may be referenced as, for example, staff(no), and a glven
field of a structure as Btaff(m)%fi:st__nam, for the first name of a
particular staff member. Pbreelabora‘badatatypesmybacu':sm.cbedusing
ﬂxeabilitytomstdafmiﬂaxsasin

TYPE comparty
CHARACTER(LEN=20) : :name
TYPE(staff member), ARRAY(1000)::staff
END TYPE

.
3

TYPE(comparyy ), ARRAY(20}: : companies
homildastrmhmamdefhncmpanias.

3.14 Data abstraction

oﬁuerhand,maydefimaaetofmuesbopzwideﬁ:efmctimalityofa
variable length character type, which we shall cail string., The module
forthetypedeﬁ.nitimmi@tbe

13

MIULE string type
TYPE string(maxlen)
INTEGER: : length
CHARACTER( LEN=maxlen): :string data
END TYFE String
B®D MXIULE String type

With

USE string type

TYFE(string(60)), ARRAY(10)::comd

wedefmemarrayot‘welanentsofma:dmmlengmﬁo. An actual element
can be set by

cord(3) = 'ABCD’

SUBROUTINE ¢ 10 s assign(s,c) ASSIGNVENT
TYPE (string(*)) ::s
CHARACTER(LEN=*): :
sistring data = ¢
stlangth = LEN(e)
END SUBROUTINE C to s assign

new features, mideaofwhatasectimofacalarcodenﬂghtlocklikeis
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mycﬂemﬂdbamdrmaﬂc,mﬂntatalnxﬁuoflimtadmtqya REFERENCES

—

factor of up to eight acoording to sam initial tests. [1] Metcalf M., Effective FORTRAN 77 (Oxford Undv. Precs, Oxford, 1985).
The final question is whether the proposed stendard, on balance, is (21 mmfn.,mmwuuum(mmm,mmmvm,

what the high-enargy physics commmity requires for its main-line data 1582 and 1985), Chapter 12.

procesaing needs to the end of the century. Any stendard is & canpromise . [3] Mstcalf M., Has FORTRAN a Future? Cawp. Phys. Comn. 38 (1985), 199-

betwoen oonflicting points of view, as indicatsd in the first section. On 210.

the other hand, the presence of a widely accepted and implemented standard . [4] mtu.mma.,m&mmtmfmduuv.m,

mmmymmmmmmmmmem,m Cxford, 1987 3.

ﬂawoluﬁmofﬂmtsb&ﬂudiaﬁnaﬂymweecapafxunﬂntmp-
tation to use vendore' extensions or private dialects and languages (e.g.
MORTRAN and LELTRAN), Itismyq:mimthatalﬂnghﬂnumtpmpoeal
d:aamtmunﬁmyﬂmgwd\mmndlmtosee, particularly BIT
data type and pointers, and although it contains some itams of more 1imited
appaal 1o our commmnity, mvarﬂ*eleasitsﬁmlaooaptmmduplm

tattmnrethemlyvmytomidafuhmofmamhyuﬂdmainﬁaelag—
‘term,
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Flgure legends

Fig. 1

Fig. 2

A program using FORTRAN 66 foatures snd style. Note the large
mumber of statement labels,

The same program as in Fig. 1 convarted to use FORTRAN 77 foatures.
Note the use of: a program hame, lower case letters, CHARACTER data
type, terminal ariented I/0 with list-directed format and error
recovary, IF...THEN...ELSE onstructs, in-1ine format specifications,
and expressicns in output lists. Very few statement labels remain.

The same program as in Fig. 2 comverted to use sane Fortran 8x
features. Note the use of: in-line commemtary, long names, the DO~
construct, PROMPT an READ, alternative relational operatars, the
ontinuation mark &, and " es a delimiter. Only one statement label
remains,

SOLUTION OF QUADRATIC EQUATION
COMPLEX COMP(2)
1 READ ¢ 5. 571) ANAME, N
51 FORHAT(AG,.I2)
HRITE ( 6. 52) ANAME
52 FORMAT(IHY,33IHROOTS OF QUADRATIC ZQUATIONS FROM A6)
PO 21 X1 = 1, N
READ ( S5, 53) a, B, €
53 FORMAT(3F10.2)
WRITE ( 6, 54) I, A, B, C
54 FORMAT( 1HO, 8HSET No. IZ7/5H R = F8.2,12X,.4H) = FB8.2,12X . 4HC =
+ F8.2) ’ ' )
IF (A.NE.0.) GO To 10
IF (B.RE.0.) GO TO 7
MRITE ( &, 59)

59 FORNAT(9H MO ROOTS)
G0 To 2t
7 RLIN = -CrB

HRITE ( 6, 55) RLIN
55 FORMAT(7H LINEAR,2SX.4HX = F10.3)
GO0 TO 21
to D = BXx2 -~ 4 _apwp
IF (D.GE.D.) GO TO 17
COMP(1) = CrpPLX(-R/(2.%)), IERT(-DI (2. "0))
CONMP(2) = COMJIG(COMP(1))
HRITE ( 6, 56) CoMP
56 FORMAT(8H COMPLEX.21X,7HR(X])» F10.3, T{X, 7THI(X 1) F10.3,714 ,
+ 28Y,.THR(X2)= F10.3, 11X, 7HI(X2)= Fio.3)
GO TO 21
17 S@RTD = SPRT(D)
REALY = (-8B + SQRTD)/(2.%))
REALZ = {(-B - SQRTD)/(2.2})
WRITE ( 6., 57) REAL), REAL?2
57 FORMAT(6K REAL 25X,S5HX1 = F10.3,13X,5HX2 = F10.13)
21 CONTINUE
HRITE ( 6., 58) ANAME
58 FORMAT(BHOEKD OF A6)
GO TO
END

Fig. 1



PROGRANM QRROOTS

Solutien of quudretic aguation
CHRARACTER®™H ANANE
COHPLEX CONP .
Raad title and nuaber of solutions from terminal
1 READ ¢ =, %, END= 999) ANARE, N
MRITE € %, (' ROOTS OF QUADRATIC EQUATIONS FRON '"‘,R)') aNaNE
DO 21 I = 1, N
READ ( %, %) A, B, €
HRITE ¢ %, (A, I2/3(A.F8.2:17R12)3}")
+ OSET MO. ", I, 'A = ", A, "B ="', B, ‘c="', ¢
IF (A.ER.0.) THEN
IF (B.NE.0.) THENM
WRITE ( %, "¢'' LIKEAR"'.TR25,A.F10.3)°) "X = *, -c/B
ELSE
NRITE ¢ =, “('*' NO ROOTS'")>")
EXDIF
ELSE
b » REXZ — § mpRg
IF (D.LT.0.) THEN
CONP = CHPLX{-B/L2.%R), SQRT{(-DI/(2.%5)}
WRITE C %, "("' COMPLEX'',TR21,"'R(X1)= '"*,F10.3.7R11,
+ 'TICX1)s "'Lr10.3/730, " "R(X2)* "',F90.3,TRIT,
'YI(x2i= "*,r10.3)") COMP. COMJG(COMPE)

+

ELSE
SRRTD = SQRTI(D)
REAL1 = (=B + SRRTDI/(2.%1)
REAL2 = (-B ~ SQRTD)/(2.%))
WRITE € *, "("° REAL *',TR25,2(A,710.3:TR13))")

+ X1 = ., REAL1, "X2 = ', REAL2
ENDIF
EXDIF

21 COMNTINUE
WRITE  *, '("°0EKD OF "‘*.A)") ANAME
GO TO 1
999 END

Fig, 2

PROGRAN 2ROOTS 1 Solution of yuadralic eguation
1

CEBARACTER (LEN®6) 1: ANY _MAME
COMPLEX cOMP

H

no

READ ( ¥, %, PRONPT = "Name, no. of equationz’, END= $99) ANY_NANE,

HRITE ( *, ‘(™ Roots of quadratio squations Zrom ®",A}') AMY_NANME
Do { N TINES)
READ ¢ =, ¥, FPROMPT = ‘Coafficients of aquation') A, 8, C
MRITE ( *, ‘CA,I2/3(A.F8.2:Y212))")
'OSet no. . X, "A = ', a, "B, 5 'cs ‘. C
IF (A =x 0.) THEN
Ir (B <> 0.) THEN
WRITE ( =, (" Linear",YR25,A.F10.3)') *X = ', -gs»
ELSE
MRITE ( *, (™ No roots!™)')
ENDIF
ELSE
D = BEEZ - § mpxp
IF (D < 0.) THEN
COMP = CHPLX(-B/(2.%XR), SQRT(~D)s(2.%a)}
WRITE € *, '(" complex™.TR2t,"R(X1)s ",F10.3.
TR, "I(X1)= ",F10.3/%30,"R(X2)= ",Fi0.3,
TRI1,"I(X2)= ", F10.3)') CONMP, CONJGC(COMP)
ELSE
SERTD = SORT(D)
REALI = (~B + SORTD)/(2.%))
REALZ = (~B - SQRYD)I/(2.%))
WRAITE ¢ *, *(" Real ™,TR25.Z(R.F10.3:TR13))°)
X1 = ", REAL1, X2 = ', REAL2

ENDIF
ENDIF -
END DO
MRITE ( =, "("0End of ",R)') ANY_NAME
EXD DO
999 END

Fig. 3






