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IIPPENDIX C 

PORTRIIH LANGUAGE SU~~IIRY 

C.l EXPR~SSlCN OPERATORS 

The followlng llsts t~e e•presslon oper~tors 
order of descending procedence: 

O~ta Type Operator Operatlon 

Arithrnetlc •• Exponenti~tlon 

. 
• .! Mul ti pll c~tl on, 

dlvlsion 

•.- Additlon, subtractlon, 
un~ry plu& '"' mlnus 

Ch~racter 11 Cancatenat!on 

RelatloniÍl .GT. Greater than 

.CE. Greater th~n ., 
equal <o 

• L T , Less than 

• LE • t.ess than ., 
equal ,. 

• EQ • Equ~l ,, 
. NE. ,,, equal " 

Logi<:al .NOT. .NOT.A ,, true " '"' only " o •• false 

.ANO. A.ANO.S •• true " '"' only " o '"' • "" both true 

' . 

type in 

Oper~tes upon1 

Arlthmetlc ., loqlc~l 
exprasslons 

' 
Character express!ons 

' 
Arlthmetlc, lo9ical, ., character 
e•presstons (all 
relatlon"l operators 
ha ve equal precedence) 

Lo9ica1 " lnte9er 
expt:essions 

' 

-------·-- -~--- -- --- -- -·--------- --



FORTRAN LANGUAGE SUMMARY 
• 

Data '!'y pe Operator Operatlon Operat•s upon: 

Lo<¡ leal .OR, A.OR.B •• true " ' !Con t.) elther A or ' 
,, 

"'"' "' true 

.~QV. A,!:QV,B •• tru& " • •• . rov., .rn:ov., ... 
only " A and B ;XOR. ha ve aqual 

"" both true or A Prlorlty 

'"' ' are both hhe ' 

• XoR. A,XOR.B •• true 1 f and 
only ifA •• true '"' ' .. fd lse " ' •• t rue and A " false 

.NEQV. S ame .. . XOR .• 

' 

C.2 STATEM!:NTS 

The follo..,ln<¡ sumrnarlzas the statements avalhhle In the VAX-11 
FORTRAN langua<¡e, lndudln<¡ the general for01 <>l each st~te01ent. The 
stHements "'" listed alphdbetlcally for e~se of reference. The 
"Manual Section• column lndlcates the section of thls manual that 
describes each statement In detall. 

ACCEPT S~e REAO • 

Elfect 
Jolanual 
Sectlon 

Arithmetlc/Lo<¡lcal/Char~ctar Asslgnment 3.1, 3.2, 3.3 

• 

!s a vH!able name, an array element name, 
or a character substring narn~. 

ls an expresslon • 

Assigns the ualue of lhe arlthm&tic, 
logical, or ch~racter expresslon to the 
varlabh. 

ASSIGN s TO v 3.4 

• ls the hhel of a FOR~AT statement or an executahle 
statement. 

ls an lnteqer uarlable narne. 

Assoclates 
variable v 
asslqned GO 

the statement 
for later use 

TO statement. 

label s with the 
as a forrnat speclfiar 

lnt.,<¡er 
or In an 

----------- ---· -~~---------· ---------··----- -------- --~- --



i 
E Hect 

BACKSPACE ( (UNIT•) u [, IOSTA'l'•los] [, ERR•s]) 
BACKSPACE u 

••• 
• 

is a loqlcal unlt sp.,c!fler • 

ls an lnteger variable or lnteger array element. 

!s the label of an ex.,cutable statement 

Backspaces the currently open file on 
logical unit u one record, 

BLOCK DATA (nam) 

na• la a symbollc naOle, 

Sp.,clfies the subprogram that follows as a 
BLOCK DATA subprogram, 

Manual 
Sectlon 

'·' 

S. 1 2 

CALL ff([a] [,(a]],,,]] 4.~, ~.2 

' 
• 

ls a subprograrn name or entry polnt, 

ls an e•preaslon, an array name, a procedure name, 
or an alternate return speclf\er. An alternate 
return specifler is •s or •s, where s ls 
the label of an executable statement. 

Calls the subroutine subprogr.om wlth the 
Mme speclflad by f, passlng th" actual 
argu...,nts a to rephce the du111111y 
~rquments in the subroutine ~eflnitlon. 

C!..OS~ ( [UNJT:] u [, p] (, 1 OSTAT~ios] [, ERR~s] ) '·' 

• 
••• 

ls one the folloWing p~rameters: 

STATUS 'SAVE' 
DISPOSE ~ 'KEEP' 
D!SP 'DELETE' 

'PRINT' 
'SUBM!T' 
'PRINT/DELETE' 
'SUBMI'f/DELETE' 

is ~ logleal un!t speclfler. 

is the label of an execut~ble stete~ent • 

ls an lnteger variable or lnteger array ele~ent • 

Closes the speclfled file. 

,_, 

• 
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'·' (. 
FO~TRAN 

~ 
LANGUAGE SUMMA~Y 

Effect 
"anual 
Sectlon 

DEFINE FILE u(,.,n,U,v)(,u(ro,n,U,v)],,, A,2 

o 

• 
o 

" 
" 

•• • log!cal unlt speclfler • 

,, • constant "' variable. 

,, • constant "' var Jable, 

speclfles unformetted, 

is an lnteger variable name. 

Defines the record structure of a 
direct access ti le lo'llere u la the loglcal 
unít nuOlbar, m ls the nunber of flxed
length recorda in the file, n is the 
langth In 16-bit words of a single record, U ls 
a fhed arguotent, and u la the associated 
variable, 

OELEU ( (UNIT~] u [,REC~r] [, JOSTAT•los) ( ,ERR:s]) 
DELETE (u'r(,!OSTAT=!os] (,ERR•s]) 

is a logical unit speclfler. 

is a relatlve record n1unber speci!J .. r. 

ia an input/output specifler. 

is the l~be\ of an exer.utable statement • 

Deletes records from relativ" or 
.. 

Jndexed files, ~llere u ls the logical 
unit connect~d to the file, r la the 
number of the record in~ relat!ve file, 
ios is an lnput/output statua speclfier, 
and s is the l~bel of the statement to 
whicll control ls to be transferred if an 
Hror occurs. 

OIMENSION a(d)[,a(d)] ••• 

a (d) 

-----------

An array declarator. 

Specifies storage space regulrements for 
arrays. 

·---- -··-·-·- ---·--·-

'·' 

----------



;- . 'tl 
FORTRAM LAMGUAGt SU~Rr 

!Hect 
Manu~l 

Sectlon 

DO [s (,]) v • el,e2[,e3] 4 • 3. 1 

• is the label of an eKecutable state~ent • 

ls a variable na111e. 

el,e2,e3 are nurnerlc expresslons. 

Executes the 00 loop by performlng the follo~lng stepe1 

l. Evaluates cnt,. INT((e:¡~el+e3)/e]) 

' . If cnt ls lees than or equal to zero, 
execute the loop 

4. lf cnt ls greater than ~ero, then 

does not 

a. !:xecutes the state01ents in the body of the loop 

b. f.valuates v~v+e3 

' . De<:remenu the loop count (cnt~cnt~l). 
gre.oter than ~ero, reputa the loop 

lf cnt is 

DO [s[,))WHJLE(e) 4. 3. 2 

• 

ELSE 

i s a statement hbel. 

is a loglcal expresslon • 

Similar to the DO statement, but executes as lonq as the 
loqical expresslon contalned In the statement contlnuee 
to be true, Jnstead of for a Specitled number of 
iteratlons, 

Defines a block of statements to be 
executed if loglcal expresslons In 
previous IF THEN and ELSE IF THEN 
statements h~ve values of f&lsG. 
Se<> IF THEtl. 

---- --------~ --------

4 • 2 • 3 



V;.. 1 

FORTRAN L~NGUAGf SUMM~RY 

fffect 

ELSE IF (e) THEM 

• !s ~ loglcal expresslon • 

Defines a block of statements to be 
executed lf loglcal. express!On9 In 
prevlous IF THEN'and ELSE IF THEN 
stat~ments have valunS of false, and· 
the loglcal express!On e has a value 
of true. See If THEN. 

ENCODE (c,f,b[,!OSTAT•Ios][,ERR~s]) [llst] 

' 

••• 
, 
Hst 

is an lnteger exprcssion. 

!s a foronat speclfi,.r. 

ls a variable nam.,, array name, an~y 
element name, or "ubstrlnq narne, 

ls an lnput/output specifier • 

ls a label of an executable statement. 

is an l/0 llst. 

Writ~s e char~cters lnto buffer b, ~hlch 
contaln~ the values of the elemants of 
the !1st, converted according to format 
speciflcatlon f. 

Manual 
Sectlon 

4.2.3 

END 4,10 

END DO 

Dellmlts a program un! t. 

May be used In place of a laheled statement 
to delimlt the body of a DO loop. 

ENDHLE ( [UNIT•] u[, lOSTAT~Ios] [ ,ERR~s]) 
ENOFlLf u 

u ls a loqical u~lt speclfler. 

io5 ls an lnput/output speclfler. 

s ls the label of ~n executable stat~m~nt. 

Wrltes an end-flle r@cord on loqlcal 
unlt u. 

• •• 

••• 

---~- - ---~------ -------·------



f'ORTR~N LANGUAGE SUKMARY 

END IF 

Termlnates bloc" rr construct. 
THEH, 

EHTR'f nam [([p[,p) ••. ]JJ 

Sea rr 

8 

4 • 2 • ] 

li.2.4 

e !s a ~yrnbollc n~01e or an altunate return sp<>clfier (•). 

De~ln~s an alternatc entry polnt wlthin 
a subroutine or function subprograrn. 

EQUIVALEHCE [nllst)(,[nl!st)J,,, 

nllst fs a l!st o{ two or more varhble .~ames, 
arcay namcs, Hr~y elcment n~mes, or 
character substring na01es separated by 
commas, Subscript axpressions and 
substring expresslons must be compile~tlme 
constant e~pressions. 

1\ssigns each ot the names in nllst 
the same storage locatlon. 

I:XTI:RHAL V [,V) , • , 

Defines tha names speclfled as 
user-defined subprograms. 

FHID { (UNIT~Ju,REC=r (,IOSTAT•ios) [ERR•S)) 
FINO (u'r[,IOSTAT•!os][,BRR•s]) 

ls a lo9lc&l un!t speclfler. 

' 
Ion ls an lnput/output specHier. 

h the hbel of an exacutable stateraent. 

Positlons the file on lo9lcal unlt u 
to record r and sots the assoclated 
variable to record number r. 

'·' 

5.7, A.fi 

--~-- --- - "-- ---- ----~·--- ---·----·--

1 

' ' ' 

' 

' 

• ., 

--·---
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FORTRAN U.NCUAC! SUI'.MARY 

9 
Effect 

FORMAT (fleld speciflcatlon, ••• ) 

Describes the format in whlch one or 
more records are to be transmitted: a 
staternent l~bel must be present. 

(typ] f\JNCTION narn[•n]([(p[,p) ••• ])] 

typ is ~ d~ta type spedfier. 

J?. is a syrnbolic name. 

GO TO s 

' 

Beglns a function subprogram, lndicating 
the pro<¡ram na10e .ond any du""'y ngu .. ent 
names (pj. An optional type speclflcatlon 
can be included. 

ls a label of an executable state.,ent. 

Transfers control to staternent number s. 

GO TO (sllst) [,] e 

sil st 

• 

ls a llst of one or more statcment 
labels separ;sted by comrnas. 

ls an inte9er expr.,sslon .. 

Tr~nsfers control to the staternent 
speclfied by the v.olue of e {lf e•l, 
control transfers to the flrst statcment 
lab.,l; if es2, control transfers 
to the second statement l~bel, and so forth). 
lf e is le$5 than l or <¡reater than the 
number of staternent labels present, no 
transfer take& place. 

GO TO v {[,] (slist)) 

sllst 

ls an lnteqer variable na01e. 

is a llst of one or more stat.,ment 
l~bels separated by commas. 

Transfers centrol to the statement rnost 
recently assocloted ~lth v by ~n ASSIGN 
statement. 

.. ' 
!'l~nual 
Sectlon 

'·' 

6 • 2 • 2 

4 .l.! 

4. l. 2 

4. l. 3 

-··-~ ·~--~-- --·- ··-



FOIITRAN LANGU,\Gr; SUIOt.\RY. 
10 

Etreet 

lf {e) sl,s2,s3 

• 
sl,s2,s3 are labels of executable state~ents. 

Transfers eontrol to state~ent si 
depending on the valu" of e {if e \s 
less than 2ero: eontrol tunsfers to 
sl;' if e '"l"~ls :;:ero, control transfers 
to s2; if e is greater than z~ro, control 
transfers to s3). 

• 
lf [e} st 

" 

• 
" 

re 1 ¡ TI!~N 

block 

ELSE 

block 

ELSE 

bloc~ 

"" 
el, e2 

bloc:~ 

ls an expression • 

ls any executable state~ent exc~pt a DO, 
END DO, END, block If, or 
Ioqlcal !f. 

Executes the state~ent 1! the loqical 
expresslon has a value of true. 

" {e 21 TI! EN 

" 
'" logical expresslons. 

' 
" • series ,, ZHO " ~.- FOIITR ... N 
state.,ents. 

Defines blocks of stete.,ents and 
condltionally executes the'"· lf the 
loqical expresslon in the lf 
TKEN state.,ent has a value of t<ue, 
the flrst bloc~ is eHcuted and control 
transferB to the flrst executable · 
statement alter the END lf Btate~ent. 

C-10 

-~----- ·-------~~ 

Manual 
Sectlon 

4 • 2 • 1 

4 • 2 • 2 

4 • 2 • 3 
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' 
\ 

' 

FORTRAN LANGUAGE SUK>I.o\R! . 11 U\. 

Effect 

If the loqlc~l expresslon ha• a value 
of false, the process is repeated 
for the next ELSE IF TKEN 
statcment. If al! loqlcal 
expresslons have valueB o! false, 
the ELSE block ls executed. 
lf theu la no EI.SE block, 
control transfHS to the next 
executable st~tement followlnq P-ND !F. 

IMPLICIT typ (a[,a] .•• )[.typ(~(.a], •• )) ••• 

'" 
• 

is ~date type spedf!er. 

\S elther a sin~le letter, or two letters 
In alphabetlcal order sep,rated by 
a hyphen (that is, X-'i). 

The element a representa a single (or a 
ran~e of) letter (s) whose presence as the 
lnltial letter of a variable spacifles 
the variable to be of that data type. 

INCLUOE 'file speclfication[/[NO]LIST]' 

'file spec:lficatlon' 
is ~ char~cter constant. 

!ndudes the source state.,ents in the 
ccmpilatlcn he"' the file spec!fied. 

IN()Ul!IE (par[,par) .•• ] 

'" 
,., 
value 

" • ~eyomrd specificatlon 

key=vor!,ble 

' . • key"ord .. descrlbed 

depends 00 <>• ~eyword. 

Keywcrd 

FILE 
UN!T 

lnputs 

Values 

"' • 

C-11 

having the 

below. 

[o ron 

-- ----- ". - ------- --- ·---'· -- ------

"'anual 
Sect Ion 

'·' 

---·------



FORTRAN LANGUAC~ SUf'IMARY 12 

l:ffect 
Manual 
Sectlon 

INQUIRE (par [,par) •• ,) (Con t.) 

outputs 

ACCESS o" 
SLANK o" 
CARRIAGECONTROL o" 
D!R~CT o" 
"" ' HIST '" l>'ORJol o" 
FORJoiATTED o" 
IOSTAT " K~YP-0 o" 
NA.~EO '" NF.XTREC " NU.~SER . " 
OPENED '" ORGANI7.ATION o" 
RECL " RECORDTYPE o" 
SEQUENTIA!. o" 
UNFORMATTED o" 

• !s a numeric expresslon • 

f!'n !s a ch,nacter expression. 

'" 

' 

!s ~n lnteger varl~ble or lntc9er array element. 

\s a loglcal varhble or array elernent. 

ts a character 
referP.nce. 

variable, array element, 

\s the l"bel of an executable stater.~ent. 

or substrln<¡ 

Furnlshes lnformatlon on spec!f!ed characterlst!cs 
of a file or o! a loqical unit and lts"connections 
toa f!Je. · 

HITRINSIC fun [,fun) ••• 

'"" ls ~n lntrinsic functlon na~e. 

Identlties syrnbol!c names as representlnq 
lntrlnslc functlons and allow5 tho~e narne5 
to ba usad ~s actual arqmnents.-

C-12 

- --·----->--- ---~-
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' \;_ 

OPEN(par[,p.uj ••• ) 

FORTRAN LANGUAGE SU~~ART 
<.: ,_ 

Eftect 

13 
~anaal 
Sectlon 

par ls a keyword speclflcatlon In one of the followlnq 
forms: 

"' key R value 

key ls a keyword, "" descr!bed below. 

value <lepands on the keyword.' 

~eyword 

ACCESS 

ASSOCI A TEV ARI AB LE 
BLOCKSilE 
BLANK 

BUfi:'ERCOUNT 
CARRIAGECONTRO~ 

DISP 
DISPOSE 

'"' f:XTENDS!lf: 
FILE 
FORM 

IN!TlALS!ZE 
iOSTAT 
KEY 
MAXREC 
NAME 
NOSPANBLOCKS 
ORGIINIZATION 

READONLY 
RECL 
RECORDSIZE 
RECOROTYPE 

SHAREO 
ST.O.TUS 

TYPE 
UN!T 
USEROPEN 

Valuos 

'Sf.QUf.NTIAL' 
'OIRECT' 
'KEYEO' 
'APPENO' 

" • 
'NULL' 
'ZERO' 

• 
'FORTRAN' 
'LIST' 
'NGNE' 
(Same aS OISPOSE) 
'KEEP' or 'SAVE' 
'PRINT' 
'OELETE' 
'SUBMIT' 
'SUBMIT /DELETE' 
'PRINT/OELE'I'E' 

• • • 
'FORMATTED' 
'UNFORMATTEO' 

• 
" keyspec 

• 
(Same as File) 

'SEQUENTIAL' 
'RELATIVE' 
'UIOEXED' 

• 
(same as RECL) 
'FIXED' 
'VARlABI.E' 
'SECI"ENTEO' 

'OLO' 
• N~w· 
'SCRATCH' 
'UNKNOWN' 
(same as S'I'A'I'USJ 

• 
' 

C·i3 

~------~--- -·------ -·~-----· --~~-·--



• 

' ' 
" 
keyspec 

"he re: 

PIIRAMETER 

' 

PAUS~ [disp) 

dlSp 

PRlNT 

FORTR~N LANGUAGE SU~~~y 14 

F:ffect 

ls a character expre2slon, numerlc array 
name, nu~rlc variable na~e, nu~rlc array. 
element name, or Hollerith constant, 

•• • nurnerlc' expresslon • 

" • pro9ram unit•name. 

' ' • ~tateOlent l .. llel, • 

' ' .. 1 nte9e r variable narne, 

,, {el:e2[:type)), 

el ts t~e beginning byte of the key fleld 

e2 ts the endlng byte of the key field 

type IS e!ther INTf.GP-R or CHARACTF.R 

Opens a flle"on the speclfied lo9lcal unlt 
accordln9 to the pararneters specifled by 
the <<>y«ords. 

ls a sy.,bollc na~e. 

Manual 
Sectlon 

5.10, 11,4 

ls a constant.or complle-tiOle constant ~xpresslon, 

Oeflr.es a symbollc narne for a constant, 

ls a de~lmal di9lt string contalning 1 to S 
digits or a character constant 

Suspends progrdm execut!on ~nd pr!nts the 
display, 1f one ls speclfied. 

See WRITE 

... 

'·' 
PROCIIAM na~ 5.11 

na• A sy.,bollc nam ... 

C-14 

--·- ·--· .------- ·-- ------

i' 
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FORTRAN ~NGUAG! SUMMARY '" 
15 

Por• !!!ect 

RE/1.0 ( [UNI'l'•)u, [FMT•) f [, IOSTA'l'•!oS) [,END~sJ [ ,ERR•s)) [l!~tJ 

REAO f(,listJ 

ACCEPT f[,llst) 

o 

' ,,, 
• 
Ilst 

" • loqlc~l unlt spec!ller .• 

" • format sp~c!fler. 

'• '" 1 npu t /out pu t sp~cifier. 

' . • !abe 1 " •• ~•ecut•ble statement. 

,, 
'" </O l!st. 

Re~ds one or ll\Ore logical records from 
unlt u and asslgns values to the alements 
in the !1st. The records are converted 
accordinq to the format speclfier (f). 

REAO ( [UNI'l'•] u, [FMT~ J • (, !OSTAT•i os] (, END~s) (, ERR•S]) 1 i st 

R~:AD •, [llst) 

ACCEP'l' •, [llst) 

• 
• 
ll st 

is a Ioglcal unlt specifler. 

denotes llst-dlrected formattlng • 

ls a l~bel of an e•ecutable staternent • 

ls an 1/0 llst. 

Reads one or more log\cal records 
from unlt u and ass!gns values to 
the element• In the llst. 'l'he 
records are converted accordlnq to the 
data type of the list element, 

READ ( (UNIT~] u [, IOS'l'AT•ios} 1, END-s) {, ERR•SJ) f list] 

... 
• 
Hst 

ls a loglcal unlt specifl@r, 

is an input/output spccif[@r, 

is a !abe! of "" e•ecutable statc~ent, 

ls an 1/0 l!st. 

Re•>ds ona unforrMtted record fron 
unlt u "nd asslqns values to the 
elements In the llst, 

·c-IS 

Manual 
Sectton 

7 • 4 • l 

7 .4.1 

'·" 

7,4.1.2 

7.4.1.2 

'.' 

7.4.1.3 

---- -·---··------- ---·--- ----
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For• Effaet 

READ ( (UNITJ •U, _(I'MT•] f, REC~r ( ,lostat~los] (, ERR~a)) ( list] 
' .. 

READ ¡u'r, (I'MT-)f[,IOSTAT•Ios] (,ERR•s]) [llst] 

" 

' 
• 

ls s loqleal untt speclfler. 

ls a relativa record nu~ber speclfler, 

ls a tormat specifler, 

l~ i'>n lnpllt/output specifler. 

is a label of an uecutab]e Statement. 

!s ~n l/0 li~t 

Reads record r f<om unit u ~nd "ss!gns 
values to tbe elements In thR list. 
The record !S convarted accordlnq to f. 

RP.AD ( [UNIT•] u ,REC~r (, l OSTAT•I os) [, ~RR•s] ) [ 1 J st) 

READ(u' r [ ,ERR•s]) [Jlst] 

" 

••• 
• 

ls a loqical unlt specifier. 

is a relativa record number specifler. 

is an lnput/output Specifler • 

ls a label of "'" e•ecutable statement • 

ls sn _l/0 llst. 

Reads record r from unlt u and asslqns 
values to the elemcnts In tbe l!St, 

READ { {UNIT~Ju, {fMT~J f,keyspec { ,KHID•kn) {, !OSTAT•io") 
{,ERR~sll [list) 

READ ( (UNIT=)u, l<eyspec {,XEYID-kn) (, IOSTAT:!os) 
{,!:RR=sll {list) 

u is a Jo..-lc~l un!t sp.,eifier. 

f ls a format specifi.,r. 

keyspec ~~·a k<ty specifier {SOe Sectlon 7.2.1.5). 

ko ls a koy-of-reference speclfler, 

s is the label of an exocutable statement. 

llllt !san I/0 Jlst. 

Redds one or more 
v~lue, and assl..-ns 

Jo..-lcal records, speclfled 
values to the elemsnts In the 

C-1~ 

l'lanual 
s .. ctlon 

7,4,2.1 

7.4.2.1 

7.4.2.2 

7.4.2.2 

7 • 4 • 3 

by key 
ll st. 

----- -----~ ~------~----
-~-- --- -~---

' 

- .,_:.__ ~·--
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17 
Menual 
Seetion 

REAO { {UNIT•J e ,FMT•f, [, IOSTAT•ioS] { ,ERR•a) [, END*slJ { llst) 7.4.4 

o 

' 
••• 
• 
llst 

RF.TURN {!] 

,, •• Interna! file spec 1 fler. 

•• • format speclfler • 

,, •• lnput/output status specifier • 

,, 
'" label .. .. executable etatement • 

' ' .. <!O llst. 

Rc~ds into ehments In the llst one or 
records cont .. tnlng character strinqs, 
accordance w!th the format speciflc~tlon. 

Returns control to the calllng program 
from the cunent subprogram. The optlonal 
~rgument la an lnteger value that 
lndlcates whlch alternate return 
ls to be uken. 

REWINO ( {UN I"i'=) u [, IOSTAT•Ios] (, ERR•s)] 
REWINO u 

u ls a Jogical unlt specifler. 

lo• ls an lnput/output status spec!Her. 

s 1s the !abe! of an executabh statement. 

Repositlons logical unlt u to the 
beglnnlng of the currently opened file. 

REWR!Tt( (UNI"l"•]u, [FMT~] f ], IOSTA"l"•!os] ( ,ERR~s]) [1 lst] 

R~WRlT~ ( [UNl"l"•] u [, IOSTAT~i os] {, ERR~s]) ( 1 i st] 

ls a loglcal unlt speclfler. 

... 
• 
llst 

ls a forrnat spüclfl~f. 

ls an lnput/output status specifler • 

\s the label of an executable statement • 

ls an I/0 llst. 

Transfers data from 
record In an lndexed 

interna! 
file. 

C-17 

storage 

morn lntnrn&l 
convert!nq In 

'·' 

... 

'·' 

current 
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18 
Effect· 

• 

Manual 
Sectton 

' la the name of ~ variable, an array, or a named cofl'lmon 
block enclosed In slashes. 

' Ret~lns tbe deflnltlon status of an 
entlty after the executlon of a R~TURN 
or ENO statement In a subproqram. 

St~temPnt Function 

f([p!,p) ••. [)-e 

' 
' • 

STOP (dlsp) 

dlsp 

is a symbollc name. 

ls a symbolic name. 

is an e~pression • 

Creates a user~deflned functlon havlnq the 
varl~bles p as dul"\llly arguments. When 
referred to, th~ expression ls ov~lu~ted 
using tbe actual ~r9uments in the function 
e~ 11. 

ls a decimal dlg!t Strlng contalning 1 to 5 
dlglts or a cbaracter constant. 

Termlnates proqram executlon and prints 
the display, lf ane ls speclfied. 

SUBROUTINE nam[((p(,p) ••• ))J 

na• ls a symbolic name. 

~ • ~ • 1 

fi.2.3 

' ls a symbolic n~me or ~n ·alternHe return specifler (*). 

TYPE 

lleqlns ~ Subroutine subprogram. indlc~tinq 
the prograrn name and any dummy arqument 
n~mes (pi. 

C~lB 

' 
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Etfect 

Type Decla~atlon 

typ v[/cllst/J(,v[/clist/J ••• 

typ le one of the followlng c!ata type speclfle~'!' 

BYTE 

clist 

LOG!CAL 
LOGICAL*l 
LOGICAL*2 
LOGICAL'4 
INTEGER 
l~T~GER•2 

!NTEGER'4 
RF,AL 
REAL' 4 
REAL 0B 
REAL'l6 
DOUBLE PREClS!ON 
COMPLP.X 
COMPLEX*B 
COMPLEX'i6 
DOUBLE COMPLEX 
CHARACTER 0 len 
CHARIICTER'I') 

ls a variable name, array name, 
function or functlon cntry name, o~ 
an array declarato~. The name can 
optionally be followed by a data 
type length speclfioH {'n). 
For cha~acter entltles, the length 
speclfl"r can b" 'len or 0 { 0 ). 

ls an lnltial value or valu"s to be 
l~edlately preceding variable or array 

The symbollc """'"s {v) are assigned the 
specifled data type. 

UNLOCK { (U~IT•] u (, IOSTAT• !oS) [, ERR~s !J 

liNLOCK u 

u ls a loglcal unit specifler. 

Jos ls ~n lnput/output speclfler. 

s ls the l~bel of an executable st~te~ent. 

ass!gned 
element. 

Removes the access protectlon from the file 
connected to Logical llnlt u. 

Jllanuilll 
. Sectlon 

'. ' 

,, 

••• 
••• 

VIRTUAl a{d)[,a{d)]... ~.] 

r.qulvalent to the OIMENSION statement. 

C-19 
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WRITE { (UNIT~) u, [FMT~ J f[, IOS~ATgl es J [, ERR•s)) [ Hst) 

PRU/'!' f(,llst) 

20 

Manual 
Sec:tlcrl 

1.5.1.1 

TYPE f(,list) 7.8 

u ls a loglcal unlt sp,;c!fler. 

' 
'"' 
' 
llst 

ls" !onnat spedfiet. 

ls <In lnput/cutput specifler. 

ls ~~~ I/0 llst. 

Wrltes ene or more logic~l racords tO•Unit 
u, contalnlng the values of the el~ments 
In the Ilst. The records are converted 
accordin<¡ to f. 

WRITE ( [U!HT=) u, (FMT=]• (, 10$'1'1\T=ios] [ ,ERR•s]) (list] 

WR!TP.(u,•[,ERR=s)) (list] 

PR!NT •(,llst) 

7YPE •[,llst] 

" 
• 

'"' 
' 

is a loglcal unlt speclfler. 

denotes list-directed forrnattlng • 

is an lnput/output specifier. 

is an I/0 list. 

Wrltes ene or mere loglcal records to unlt 
u cont3ln!ng the values of the elements In 
the llst. The records are converted 
according to the ~~ta type of the l!st 
elemcnt. 

WRIT~ ( [U~IT-Ju [, IOSTAT-los] [ ,~Ril~s]) [llst) 

" 
' 
••• 
Ilst 

ls a loqlc~l unlt speclfler. 

is a label of an e~ecut~ble statement l~bel. 

!s an lnputjoutput specifler • 

ls an 1/0 llst. 

Wrltes one unformatted record to unlt u 
contalnln<¡ the values of the elements in 
the llst. 

C-20 

7.5.1.2 

7.5.1.2 

'-' 

7.5.1.1 

., 
' 

' 

• 
·' 

----~·-~·- ~ ---- -~ --·- --'--- ---~ 
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Efhct 
• 

WR!Tt ((UNIT"]u, REC•c, niT•f[,IOSTAT•Io•] [,ERR•s]) (llstJ 

WRI"I'E (u'r,f(,ERR"S]) (llst) 

" 
' 
' ,,. 
' 
Jist 

" • loglcal unlt speclfler. 

" • relatlve record number specl f 1 er. 

•• • format specifler • 

" ., input/output sp~clfier. 

•• • lab .. l ,, '" e~ec!ltable staternent. 

•• '" u o 11 st • 

Write$ the values.of lhe elements of tha 
llst to record r on unit u, Th" record ls 
converted according to f. 

WfllTE ( (UN! "1'•) u ,REC•r (, l OSTAT•l os] {, E~R~s)) ( 1 1st) 

·'w~JTE (u'r[,ERR•s)) (llst) 

... 
' 
liat 

is a log!cal unlt speclfler. 

ls a relative record number speclfler. 

ls an input/output speclfler • 

ls a label <>f an e~ecutable statement label. 

is an I/0 l!st, 

Writes record r to unit u contalnlng the 
values of the e!ements In the llst, 

WRITE ( [UNIT•)c,FMT•f (, IOSTAT~ios) [,ERR•s!) [List) 

' 
• 

lln 

~-~-~ 

ls "" interna! file s¡>eclfler. 

ls •. format spec!fler, 

is the label of an executsble ststement • 

ls an lnput/output speclfler, 

ls an I/0 Jlst. 

Writes elements In the llst to 
th~ lnternol file specl[led by 
the unlt, conv.,rting to character 
strlngs in accordance wlth the format 
specif!catlon. 

e-n 

~-~ --·-'---

.Manual 
·sectlon 

7.~.2.1 

7.5.2,1 

7.5.2.2 

7.5.2.2 

7 • S • 4 



FORTRAN LANGUAGE SU~ARY 22 
C.3 LIBRARY FUNCTIONS 

T~ble C-l llsts the VAX-11 FORTRAN - qenerle !unctlonS and lntrlnsic 
funct1ons (listed In the column headed "Speciflc Na111e"l: Suparscrlpts 
in the table refer to the nota1 that fallo~ the tabla. 

Arr T.n o 

"' 

FORTRA~ LANGUAGE SUMMARY 

~umbe• ol C.no•lo ...... ,. .... .'lomo 

~QRT 

ATAN 

-c-22 

, .... ~ 
"'-

ATAS 
O~T~N 

,.,.. ............ 
RE.'L"• 
REAL•• 
RF-'L"lfi 
<'<J~tPLf.X·~ 

REAL"< 
REAL"8 

RF.AL"3 
IIEAL"II 

' 

""" 11<-oul< 

RE.A.L ., 

RE~L·~ 

RE-'1."!5 
C0~1PLf:X•8 

REAL·~ 

R!';AL"16 'i 

----·-
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Tob1o (' -1 (C...t.) 

Nomht<of 
,..,~_, .. 

'; '· ' 

0.D•ri< O...d ID\•l~ol< F~nOliOBO 

Gon.,lo 
:-;.,.. 

SI:<H 

·~ 

IABS 

·~ 

IDNI!'<T 

."1. 

.c-23 

..... ~ ··-
SINH 
DSINH 

TA)o"ll 
DTA)o"H 

JIABS 

·~ 
"'~ 
,.~ 

CAI<S 

" ' 
ll)o"T 
JINT 
IIDI:.T 
JIDINT 
IIQINT 
.IIQINT 

J:OCI!'<T 
IIDNNT 

" 

""" A.p...,t 

RF.AL"t 
RF.JIL"8 

RU!."t 
IIUI."8 

REAL"~ 

1:0. 11-:GER"< 
REAL"< 
HEAL"~ 

RHL"16 
CO\IPLl-:X•R 

IIF.•L"< 
~>.AL"t 

Rf:AL"S 
HEAL"S 
RF..IIL"16 
l<F..JIL"16 
("O~nu;·s 

l"O\I!'LF.X"A 
("O~II'LEX"l6 

REAL"" 
REAL"lG 

~EAL"< 

HEAL"" 
REAL"~ 

~F.AL"l6 

HEA1."8 
REAl." la 

-· lkoolt 

RF.III."t 
RF.III."! 

RF.AL"t 
RF.JIL·e 

' V 

REAL"~ 

l)o"TEGF.R"t 
Rt:AL"t 
Rf:AL"B 
RF.JIL"16 
Rf:AL"t 

IXTIT.J-:fi."l 
J:<Tl-:GER"< 
I:O."TEGER"2 
l'<nGF.H"< 
1:-"TEGF.H"l 
!:< 1 F.(a;R•t 
I:O.TF.GF.R"2 
I:O.Tf:úER•t 
I:O.Tf:GER"2 

'· Rf:A).·~ 

REAL"IG 

1:-.TEGER"< 
INTEGEH"2 
IYIT.GER"< 
JNn:c~:w' 

~&Al."B 
REAL"IG 
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Tohlo C-1 (C...L) c....ri< ,,.¡ latrloole ru..:tloooo 

¡;..,.¡,.,.., ~ ...... -· """ Pozortlo .. 
Ara'umeoto s .... ,,_ 

Arl~""'"' I!HuiL 

eon .. nioo to COMPL!-:X'lG. u" DCMPLX - INTEGF.R'7 COMPIY-X'l6 

• '·' - IN rEGER·~ COMPLEX'IO 
COMPU:X'16 lrom 1'wa u - Rf-'L't COl.IPU':X'li 

A'l""''"" '·' - Rl-:AL'8 CUMPU:X"l~ 

'·' - ~·~\L'\6 CO~IPLEX'l5 

' -

~~~~~E~:l& 
~-:', 

. 
1 ~" • • ' " ' 

' ····= ' Al\IAG COMPLE:\'~ )lEAL'< 

" ' Rl'.<l/8 

' ' T~~ (S... <'om•mlon lo COMPLEX'~ ond . ' 
f:oO>pl<> <'-unju~ote ' CONJG CONJG 

DCO:>:Jt: COMPLF;X•t6 CUMPU:X'16 

lifo-tX.YI 
. 

CON,Jfl (ai~IX,.YI 

' 
. 

1 ..... 

" '" ' '· JMAXO 1:-Tt:GER'< 1:\'TEGEW< . 
m•<lo 1,a1 ..... ,1 AMAXI l<t:,<L "< RJ-:..\L '< 

"'"""'' 1~0 m"imum 

~ ~ •oloo f,om '"''"'~ tho 
"<""''"' li>t; tho,. m"" b< ot . 
..... '"" ••• ,,., ..... ¡ . .IMAXO - ¡~-rEGER'O INTEGEW< 

"'" ;-~:~~. REAL'< 

AJ\IAXO IS"IT.GF.R'O Rt:AL'< 

' " '" "'':'' ' .. .. 
J.\1!:-10 1:\TI:GE!I'< ¡;.:TEGEII't 

min(o,.o,. 
. '·' .\Mll'l Rt:AL'O R&.<.L"• 

'"''"'"' '"' m'"imum '''"' 
OMINI Ht:Al."B ]{f:AL'~· 

.,.,.,. llw "'""'""'''"" '· HE.\L'I6 REAL'l6 

lf.,,.. mU&I bo" 1 ... 1 IWU ~liNO !MINO 11> I'EGF.R'2 
•l'f'lmtnUI JMISO I~TEGER•• I~TEGE.R'< 

MINI i!>llNI RF.AL'' 111/TEGER'l 
JMINl RF.AL'• INTEGER'• 

A~IINO '· ·' """"' --"" 

C-25 

--- --·-- -- ---- ----·~--·--



•••<tlono 

Pe.;,¡,, Dtfl'oton"" 

o1·1mlnlo,,o,H 

'""'"''"'' r.,., .,.... ..... 
minuo 1ht min•roo"' o( tho 

·~" "'"'""'"' 
11''"",.¡" 

o1·•. 'lo ,lo~( 
t<lumo ti>< "''"''"d•·t 

"'"'" lh• ~ ... "~"""'"' 
¡, "'"d«< by th< ........... 

T.an-lot ~ SiJn 

,,,:•.<i&n '• 

'" 
¡,..normo '" i 

''• qj<>ll)' lholood l•n 

" " 

"' 

th• ¡noltoon el !he 
tn lho ohorotiO< 

(rolo m• 6 '""''""' tho! ¡,., 
oh< ASCl! "'"' ,,...¡¡;.,¡ 

' 

FORTRAN L~~GU~G! SU~RY 

Tobl< c.¡ (C<ml,l 

Numb .. of 

"'""_" .. 
' 

' 

' 

GooPri• '"" '""'"''" Fun<llo,. 

......... 
No-

1>11>1 

10!.\t 

MOU 

SIG.'ó 

C-;>fi 

Spoclll< 
No-

IIDIM 

JlPIM .... 
001~ 

Jl()l'l( 

Jlll!.\1 

J.\toD 
.1~\0IJ 

... ~!00 
1)\IU(} 

'l~lll[) 

llSIG.'< 
JI SIC N 
SIC S 
llSIG.'< 

'· 

, .. 
"'""" .. '· 
I),TE;GEJI"! 

ISTF.GF.R'< 

RE.AL'O 

IIE.AL'3 

1.-.:n;,;¡:;a·2 
I"TEGI"R"O 

J.\T~(;¡.;R"1 

1\TF.!;f:R•> 
m:Avo 
REAL"• 
I!EAL'!ó 

J:<TF.GtR"l 
J),TEC.I'.R"< 
RF.Al,"O 
~f.AL"S 

l.'óTEGEI\"2 
lr-.TEGF.R"O 

---------------. ----· ---~------- ----

-· ~-· 
U."TitGER'2 
r.n"i'.GF.R"O 
REAL'O 

IIEAL'I 

RAAL'16 

1:>-TEG,:R•o 

1:>-Tl::Gf.R"l 
¡).:nAWR"o 
REAL'< 
~E.\L"a 

Rf:.\L'16 

ISTF.CEJI•I 
I)<TF.C.ER"O 
REAL'< 
RE.\L"S 

¡;-. "'U;!-;R"2 
1 :\ TF.I; f.lt • • 

¡ 

·-------
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' 
Toblo C-1 (Cool.] r .. norl< aú loLtbuole Fl>n<llo .. 

Fun<llo .. 
Numhor o( ~-~ llpo<llle ,.. yY.,..r 

"'"'-·'" "'- s.- --- R<-oull 

~sen Voluo" ' - ICHAR CHAIIACTF.R INTEGER"4 

lrotumo lht ASCI! 'Oiuo o( 

lho a,.;umonl; th• OfJUmonl 
tnusl bo o <h.,o<t<o "P'"· 
...,., U..o ..., o 1"''"' o( u . 
l."h"·'"'"' '"'"'"'""1' ' l.I.T I"H~RA\:TER LO<:IrAL"L 

"sen '"11"'"' .. """'""' ' - IJ.E Cil\ll.CH:R LO(:IC\1."< 

' -· U)T CHAIIACTEII LOGICAL"< 

' - u;~ l"HA!I.'(Tt:R LUGICAL"< 

!<o"• lar Toblo C·l 

1"ho .,"""""'o( SQRT, DSQIIT. ond Q~QRT "'"'' bo ;,...," lhon"' tquol 10 Ion>. Tho ,...ull ol CSQRT or 
("0MlRT io lh< pnn<Lpol voluo ~tth lho ,..¡ pon wotor lhon nr «¡""!'"uro. Whon tho r<-ol ,., i> "'"·oh o 

"''"lt li tho p!i"""'l >Oiuo wioh 1ho im•J•noty ,.n (r<ot•t lhon or "'"'1 lo""'· 
1 

Tho "'"""''"' ol AI-OG, lli-OG, Q~QRT. ALOGIO, DLOG!O. ond QI,OG!O '""" bo !"'""'' thon "'"· Th< 
"'"'"'·''"' ol CLOG or ruwr. "'"" ,., o. 10 ,o 1. 

' 1"ho ''"''""'' d SI:<, DSI~. QSI~. rOS, OCOS, Q("OS, TA~·. liTA:\. ond QTAS "'"" bo in rodi'"'· Tho 
"!Um<nt '"ttOIO<d m•odnlo 2"pL 

1"ho oO..Iuto "'"' ol tht .,,.,..., oi A~IS. OAOI~. QASIS. A<"OS, DACOS ond QACOS """'' bo ¡.., ohon ..
oquol"' 1. 

TO< ""'ull o( A~IN. DASI~. QASI~, ArOS, D.~COS. QACOS, ATA>,;, DATA>,;, QATAS. ATASZ. DATA>,;2. 
ond QA TA~2 ,. in ,..¡;. ... 

Tho '""" olA TA.~'· llATA:-<l, ond QAT AN1 io '"' <>r l""'ith·o ~·~•n a1 ;, 1.,.. !Oon nr oquol to ""' Thor .. ull 
i• W>dofin.d ol bo!h """"""" '"' ..... 

Tho ol>ooluto vol"' o( o rompln ttumbor, {X,YJ. ;, Oho r<ol "lut. 

IX'.V'J'" 

' 1<1 ;, dofin...! oo tholoro"t ;,,.,.,~bolO ""'"''"~'doro MI .,, .. d tho mo,nhurlo ufo •nd ~M>• oi¡n" tltt 
"""'"' thot of '· For nampl< 15.71 <"qU.Oio ó ood 1·5 71 «¡uolo •• \. 

° Fun<tt""' thot """'"'""'"'"o/""' d01o hp<" to onu!h<T '>P• P""'d' tho ""'' ,rr..,, a. Oh• imph<d 

'""'"'""" m ,,.;'""""' ""'"""" ·r¡,, funwnn RF.AL ~"" , ,.,¡ "'""""""· '"' lun<l;on nm.E ~•th a 
<loublo pr•doKtn •fJumont. 1ht ¡....,,;.. 1ST O<<tb on , • ......,. ''""'"""'· ond 1ht fun<l;.., QEXT ~tlh a 

REAL"16 ""''"'"' "'""' lh< •OI"" ol tko •fl'.lm<nt woOioout '"""""'""· 
10 ~ .. Chopt<< 6 ¡., adrlolion•l mlot""t""' un'""""' fun<lioN 

11 Tho fun<l;.,, I~T. 101/>T, 1\jl.,"f. SI~'T. IDNII>T, IQSI~"f. [)"IX, MAXI, ond MI~!"'"'" INTEGER"4 
"'"" of rho 11< wmmonO ~,,¡,r,., io in tlfoot. INTEGt:R"z ,.¡ ... iftho ;r..·ou •••linor io in o!lert. 

" Whoo CMPLX ood OC.\lPLX ho., mi> ono oro•=-<. thio "'"""'" io oon'·on<d into lbo tool ,., of, 
compl" ••luo. ond ""' ;, ,.,;,.,.,¡ t.o 1ho i'"oli"'"' port; whon thero '"' owo "'"'"'"" lnal ''""ploo). o 
<nmpl<o "Oiuo io produ<«< b,. tonV<roion af lh< r"" orzumoo< into lho J<al ,..... oi tht voluo, 10. ......,.¡ 

''""'""" iniO lbt imooin"" p.ort. 

C-21 
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C.4 SYSTEM SUBROUTINE SUMMARY 

The VJ\X-11 FORTRAN syatem provldes subroutlnes you o:all In 
manner as a user-wrltten subroutlne. These subroutlnes are 
In thls seo:tlon. 

the same 
deso:r 1 bed 

The subrouttnes supplled are: 

DATE 

IDA TE 

ERRSN5 

EXIT 

SECNDS 

'I'I ME 

"" 

Returna a 9-byte 
representatlon of the 

strlng 
o:urrent 

contalnlng 
date. 

1\SCII 

Returns three lnteger v~lues representing the o:urr~nt 
month, day, and year. 

Returns inform<>tion about the rnost r~CP.ntly <l~teo:ted 

error condltlon. 

Terminates the 
control to the 

exeo:,¡tlon of a 
operatlng s¡st~m-

program 

Provides system t !m~ of d~y, or elapsed time, 
floatíng-polnt value In seconds. 

returns 

•• • 
Returns an S-byte 
representation of 
and s<>conds. 

strlng contalnlng the 1\SCll 

Returns the 
pseudo-random 
range (l to l. 

the current ti01e In _hours, "lnutes, 

next number !roro a s .. queno:e 
numbers of unlform distrlbution over 

R.,f.,rences to lnteger arguments in the followlng subroutlne 
<lescnptions re!"r to argu<>ents of elther INTEGE1i•4 dat.o type or 
INTEGER*2 data type, However, the arguments Must be elther all 
!NTEGER*4 or all INTEGER*2. In general, INTEGER*4 V8<iabl"s or array 
elements ~:~ay be us .. d as input v.oluea to these sub,-outlnes lf theh 
value ls w¡thln the IN'l'EGER*2 rdnge. 

C.4.l DATE 

The DA'l'J; subrout\ne obtains the current <late as Set wlthin the system. 
The c~ll to DATE has the form 

""' 

CAtL DATE (buf) 

is a 9-byte vari"ble, aruy, uray 
substring. Th<> dat.e ls returned ae 
strlng o{ the f<>r., 

dd-mrnm-yy 

ehment, 
a 9-byte 

where: 

is the 2-<llglt date. 

fs the 3-letter montn speclfication. 

ls thc last two dlgits of the year. 

e- 2e 

-- -~ -· ·-- --- ---------·---- ---

"' ASCil 
<:h<>r,cter 
character 

----~~-. --·- --

' 
' . 
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C.4.2 IDAt! 

The IDATE subroutlne returns three 
current month, day, and year. The 

lnteger values ·. repre5entlng 
call te IDATE has the'for• · 

the \ 

• 
CALL IDATE{I,j,k) 

If the current date were Octcber 9, 1984, the values cf the 
variables upcn return wou1d be: . • 

1 • lD 
j • ' 
k • 84 . . 

lnteqer_ 

•• • 
C. 4. J EIIIISNS 

The EIIRSNS 
that has 
the form 

subroutine returns lntormatlon about 
occurred durlng proqram e•ecutlon. 

most 
call 

•; . 
racent error 
to EIII'ISNS h&s 

CALL ERRSNS ( f num, rm os ts, nnsa t v , 1 un 1 t , ~ondval ) 

wher": 
l 

• •• ., 
ls an _ínteqer 
rnost recent 
are listed In 

variable or anay e1ernent lnto whlch ls stored the,,. 
FOI'ITI'IAN error nurnber. VAX-11 FORTRAN e..-ror nulllh•rs> 
the VAX-11 FORTRAN User'a Gulde. . '. 

has oCcurred slnce the •• last call"· 
has occurred since the start oc• 

A 2aro la returned lf no 
to !:RRSNS, or lf no 
executlon. 

r .. sst• 

error 
error. 

is an inteqer variable or array ele,.ent 
. RMS Co!Opl,.tlon status code (STS), if 

I/0 enor • 

....... t .. 

' . 

loto which is 8tor•d 
the l~at error "'"" an 

the' 

'" 
ls an lnt .. ger variable or arrey element lnto whlch is stored the 
RMS status value (STV) if the last error was an RMS I/0 error. 
Thls status value provides addltlonal status infor .. ation. 

lunit 
ls an ínteger variable or array element into which is stored th<> 
loglcal unlt nuJ!Iber, lf the last uror was an I/0 Hror. 

<:ondval 
is an integer varl~bh ar array e1e.,ent lnto which.ls nored the 
actual VAX-11 candltlon value, 

Any of the argumenls rnay be nu\1. If the argumenta are of. INT~GER*2 
type, only the Jow-order 16 bits of lnformatlon are returned. The 
saved error lnformation ls set to ~ero after each call to ERRSNS. 

' • ··,. 
~· ... 

' _:);·-
~'. 

' .. • 

' .. 
·' 
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C.4,4 EXIT 

The EXIT sub~outlne cau11es proqra• term!natlol'l, elosea all files, and 
,returns contrOl to the operatlnq sy)ltem, A eall to I'!XIT .hes th;, fÓHI ' (·_ ._, 

C ... LL EXIT [{exlt-statull)]--. • 

"he re: 

(exlt-atatu•J 

la an optlonal lnteger 
e~lt-status value. 

arqument use to &pecify the lmaqe 

C, 4. S SECNDS 

The SECNDS funetlon'·subprogram returns the 
slnqle-preclsion, noatinq-polnt "value 
single-preclsion, floatfng-polnt argume~_t. 
form 

y • 5ECNDS(x) 

where: 

' • la set equ111 to th& tiJDe .In seeonds 
user'-supplled value of x. ' 

• 

systen time in seeonds 
Iess the value · <>f 

The call te SECNOS h~s .. 
• 

' ' . 
" 

' 
• -·~·>j.· 

"¡ • < 

•¡ 

slnce mldnlght, 
.. , _, . 

roinu.11 

.. 

"• 
The SECNDS functlon can be used to perform elaps•d-time 
For eumple: •-

~. 
colllputations. 

' 
' 

START OF TlMED SEOUENCE 
Tl • SECNDS(O.O) 

C COOE T0 BE Tl11ED 

' 

DELTA 

' 

DELTA ~ SECNDS(Tl) 

will glve lhe elapsed time. 

' .,. .• - \' 

.. .. 
.. 

' 
' 

The va lue cf 
resolution of 

SECNOS i s 
the system 

accurate 
clocl<. 

0.01 seconds, which •• 

' .. The time is 
SECNOS also 
for tl01e 
midnl9ht. 

NOTES 

ccmputed from midn!ght. 
produces correct results 
lntervah that span 
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' ts set equal to tbe value assoclated, 
~r.,~ment 1, The ar9ument 1 'must 
INTEGER*4 arrsy element. 

bj the functlon, _.>IIth tbe 
be" sn 1NT&GER*4-varlsbl& or 

The ar9u.,ent should lnltlally ba set to 
The R}Ji functlon atores a value In the 
calculata the ne~t·randorn nurnber. 

• 
" 14<91!, 
arguo;en.t 

• 

00, 
that 

' tñte9er 
lt hter 

' .-' . ' 

' 
, value. 
uses te> 

• • • • Th""' sU• no ustrictiona on the seed, slthou9b .•it should be 
.inltlsllzed ·.,ah dlfferent values on sepsrste runa in order't<> obtaln 
dlfferent randOI'I nurnbeU; th& seed !s updated auto.,.,tlcally •• RAlO 
uses the followlng al9orlthm to updat& the_ Sced passed as th" 
para.,eter: • , 

SEED • 69059 * SEED -+- 1 (MOD 2•*32) '-:<:: T >· 

The va l~e of 
converted to 

·' 

' •• 
.• 

SEED ls a 32-blt numher whose 
floatln9 point and r&turned as 

-., 
. ' 
' ' 
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· Appendlx A 

VAK-11 BI\SIC l.anguage Elerncnis 

This appcndix summarize! the program element~. commands, st¡;temems, 
operatora, and fonctions supported by BASJC. More iñformation on language 
elemenl.!! is availaBle in the VAX-11 BASIC ú:mguuge Ref~rence Man11al •• 

A.1 Program Elements 

BASIC'programs can contain: 

l. Arraya 

• •• 
• 

An arra y is an ordered arrangement of clements (subscripted variables) in 
one or two dimensions. You specify an array with a real, integer, or suing 
Variable name followed by integer subscriptll in the range O to 32767. 
Enclose subscripts in parenthes.es. Noninteger subscripts are truneatcd to 
an integer value. A single subscript indicatea a one.dimimsional array, or 
list; two subscripts separated by commas indicate a two-dimensiona1 
array, or rnatrix. 

You should nplicitly initiali~e all variables in virtual arrays al the start of 
your program. 

2. Backslash Statement Separators 

The bad<s!ash statement separator (\) separates statements in a multi· 
statement line. 

3. Character Set 

BASIC use~~ the full ASCll character set. This set include~~: 

a. The Jetten~ A through Z, in both upper and lower case 

b. The numbers O through 9 · 

c. Special charactel"8 
• . , . 
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A·Z 

:l.¡ 

Appendix D contains the full ASCII charact.er set and eacb character'a 
value. The compiler: · · 

a. Interpreta a lowcr-caae letter to be the same as the conespondin¡¡: 
upper-case ]etter, except in string literah 

b. Ooell not procesa nonprinting characters (un\ess they aH! part of a 
stririg literal) 

c. Does not process cha.ractel'$ in REMARK st.Btements or coJmnent 
fields 

4. Comments ' 
' ' 

Commrnts begin v.ith an cxdamation point (!) and cnd with a line h:rmi
nator. YoJJ can insert comm<mts after any statement except the DATA 
~tatemcnt. 

5. Cnn~ta11ts 

BASIC accepts three types of constantl: real, integer, and string. Rl'al 
constants are decimal numbcrs in the range H>~.to lE''"· lnteger con
stants are whole numbers in the range -~2768 'to 32767 -!or 
progrnms compilcd with the /WORD qualifier, nnd -2147483647 to 
2147483647 for programs compiled with the /LONG quatifier. , . ·' 
String con~tants are a!Phanumeric characters delimited by matched Pairs 
of single or double quotation marks. Quoted string¡; can contain froni zero 
to 65535 chnracters. 

6. Continued Unes 

Program linl"ll continue to the next text line if they end with an ampersand 
(&) immediately followed by a line terminator. 

7. Data Types 

VAX-11 BASIC accept!! five dat11 typea: 

a. SINGLE (32-bit floating·point numbers) 

b. DOUBLE (64-bit flnating.point numbers) 

c. WORD (!6-bit inte~ers) 

e. LO:-l"G (32-bit integers) 

f. STRII\G (8-bit bytes (characters)) 

You select the type of integer or res\ dat.a by specifying 8 qualifier when · 
ynu compile your program. You can al!!o declare a vnriab\e's dat.a 
type explicitly with DECLARE, DIM, DEF, MAP, COMMON, and SUB 
statements. ,. 

8. Expressions 

F.xpressions contain const.ants, variables, or functions, uparated" \;!Y· 
operators. 
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9. Functions ' IJl 

Functions peñonn a series oí numeric or string operations on the argu
menta you spedfy and return the result to your program. Functions are 
multi-charocter nemes followed by optional parenthesea. The parentheses 
contain one to eight function atguments s.eplllatcd by commas. A null 
argument i& nat allowed. User-defined functions follow this general for
ma!; howe\·er, the function name begins with FN follo-Ned by l to 28 
lctters, digits, or periods. If a uocr-defined function name cnds with a 
dollnr sign, it retums itring \'aiuea. Ifit ends with a percent sign, it rctums 
integcr values. Otherwise, it returns real valucs. You can a\so writ.e 
function subprograma. See !he VAX-11 BASIC User't Cuide for more 
information. 

IO.Line Lenr;th 

A program line c,m contein any numLcr of te~t lines. Ho"·ever, ~~eh Ene 
of te~t cannot exceed 256 charaders. 

11. Line Numbers 

Al\ program lines except continuation lines need !ine numbers. BASIC 
line nnmbers are positivc whole numbcrs in the ronge 1 to 32767, inclu· 
sive. Numbers outside this range, fractional line numbcrs, line numbers 
with embedded spaces or tabs, and line numbers with perc~nl signa 
generate errors. l..llading zeros are ignored. 

12. Line Tcrminato!ll 

A carriage retum/line feed sequence ((1§!)) ends a program line. 

13. Operators 

BASIC accepts arithmetic, relational, and logical operators. See 
Tables A-l through A-~ at the end of this appendix. 

14. Variables 

BAS!C sccepts three types ofvariableo: floating·puint, integcr, 3nd ~tring . 
. ' 

a. Floating.point variables contain a single letter, followed by up to 29 
optional letters, undcrscores, dollar sign~. digiU, and periods. 

b. lnteger vsriablrs contain a single letter, followed by up to 28 optional 
letters, underscores, dollar signa, digits, and periods, followed by a 
percent sign. 

c. String variables contain a single letter, followed by up to 28 optionAI 
lette!ll, underscores, dollar sign!, digits, and periods, followed by 11 

dallar 8ign. 

With the DECLARE, MAP, COMMON and DIM statement3, you can 
explicitly assign A data type to 11 variable. Variable nameB in these state
ments cannot end in a percent or dollar sign. 

Y<JU can use any combinntion of alphanumeric characters except keywords 
for a variable name. Using keywords generales rompilation errors. Unless 
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they are part of a MAP, COMMON, or virtual array, variables are initial
ized lo zem or a nul! string at the st.art of program execution., 

Variable names cannot st.art with FN. ! 

A.2 Commands •• 

> 

Commands allow you to peñorm operations on your program. They do not 
n~cd line numbers. You Cli!J- type them directly to BASIC a long with any v11lld 
arguments. 

The following is a short description of the BASIC corD.mands, induding their. 
formal and use. Sec the VAX-11 BASIC U3er'~ Guide for more information. 

APPE:-m 

COMPILE 

CONTINUE 

DEI.ETE 

F.DIT 

EXIT 

HEI.P 

IDE:\'TIFY 

1:-IQmRE 

LJST 

LlSTNH 

LOAD 

LOCK 

NEW 

OLD 

RENAME 

REPLACE 

RUN 

JJA!'IC Compiler Command• 

merges the ~p•cificd program with the program currently in 
m<·mory. 

generati'S an object module from a BASIC wurce program. 
The object module has a default file type of .OBJ. 

resumes cxecution afte'r a STOP statement or a CTRUC. 

era~es a specified line(s) from the current BASIC source pro
gram in memory. 

chnnges •ource text within a line. 

exits BASIC to DCL C(lmmand Ie~·eL 

prints hdp information on the terminal. 

cause~ BASIC to print an identification header on the 
termin~l. 

· idcntical to the HELP command. 

prints the current source pro¡:ram on thi- terminPI. 

prints the currcnt source program on the terminal without 
header information. 

loads an object module into memory. 

identical to the SET command. 

dears memory for the cieation of a new program. 

reads a specified BASIC source program into memory. 

changes the name of the progrnm currently in memoey. 

aaves a new version of a BASIC source program on disk. 

prints header information and executes the pro¡p,am c'urrently 
in memory. This program can be eitlier: (1) a BASIC source 
program p\aced in memory with the OLD command, OJ" (2) an 
object module placed in memory with the LOAD command. 
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RU~:SH 

SAVE 

'. 
is the same aa RUN command, but does not print header 
information. 

write& a source progrBm to a specificd device. 

S CALE controla accumulated round-o!T erron for numeric_operations. 

· SEQUENCE generatea \ine numbe!'ll for input telt. 

SET specifiea default compiler qualiHera. SET is identical to 
LOCK. 

SCRATCH 

SHOW 

U:i\SAVE 

A.3 Statemcnts 

dearH memory. 

displays currcnt defau\t compilcr qualifien;. 

deletes a specified file. 

Statemcnts assign values, perform VO, transfer program control, and ~o forth. 
ERch statemcnt in the following section'indudes a description of what the 
statement does, a meta-language rcpresentation of format, and one or mor(! 
sample program lines. 

CALL' 

·' Thc CA!.L statcment transfers control to a subprogram, optionally pasSes 
paramet.ers to it, and stores the loeation of the c8!1ing program for an evcnt\!-al 
retum, 

Formal 

CALL sub-nam ~BY REF ~ 
BY OESC 
BY VALUE ~BY REF ~ t,YR" ~~ (ex BY OESC , {ex Y OESC ... ])] 

BY VALUEJj . BY VALUE 

Eumple 

' 200 CALL SUD! IIY ~EF !Al• Z IIY VALUE• 01!1 IIY DESCJ 

CHAIN 

The CHAIN statement transfe!'!! control from the current progre.m to another 
BASIC progre.m. The program to which y<>U CHAIN mu1t be in executable 
format. 

[ CHAIN Str-<:~xp 

Ex~mple 

2~0 CHAIN "COSINE.E~E" 

. '' 
. ' . ~

' ,. 
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CHANGE 28 
The CHANGE statement (1) convert.S a atring of charactenl tO theír decimal 
ASCll va!u" (Fonnat 1), or (2) eonverU a list of numbers into a·string of 
ASCII characte!'ll (Fonnat 2). 

Formal 1 

CHANGE str-exp TO num-array 

Examplu 1 

~O 0\M A~RAV.CHANG(S\61 
60 CHANGE ASTO ARRAY.CHANGES 

Formal 2 

CHANGE num-array TO str-vbl 

Example 2 

200 CHANCE ARRAY,CHANCES TO AS 

CLOSE 

The CLOSE statcmcnt ends VO processing to a dcvice or file. ,, 
Formal . 

GLOSE #chnl-exp !.chnl-exp} ... 

Example 

1~000 CLOSE •:1~ 

COMMON 

The CO:\lMON statement defines a named, shared area of storage cailed a 
COMMON block. This block storcs values that are available to be rend by 
any other program module. The COMMON name is one to thirty characters 
long. 

Formal 

COM]MON] {(com-naml] [data-type] 

num-vbl 
str-vbl{ ~tnt-expJ 
num-arr(num-enst[,num-cnst]) 
s\r -arr ( nu m-cnst[ , nu m -en st] )[ -n u m -cnst] 
FILL-1\em 

' 

-
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DATA • 39 
The DATA atatement creates a data block for the READ statement. A DATA 
statement must be the only stetement on a line, or the lut statement on a 
multi-statement line. DATA items muat be &eparated with commas. 

Format 

DATA 1 :~~~c;st 1 
unquoted-strlng [, ... ] 

. q-str · 
E~ampl• 

30 OAT~ 35,JZ,JoPROOUCT!Oil S~0UENCEo"$YSTEII"•"\ ,z• 

DECLARE 

The DECLARE stat~ment cxplicitly assigns a data type toa variable, func
tion, or constant. Tbe datatype must be one of the folloWing: 

• WORD, spedfying a 16-bit integer 

• LO!'lG, -;petifying a 32-bit integer 

• INTEGER, defnulting w the integer dnta type speci!ied al compile time 

• REAl,, defaulting to the floating-point data type specified at compile time 

• STRI}iG, specifying a string 

. ' Variables ending in a percent s!gn (%)ora dollar sign ($)are inve!id. Varia-
bles named in a DECLARE statcment csnnot also be named in a COMMON, 
MAP, SUB, FUNCTION, or DIM statement. -

Formal 1 

DECLARE data-type vbl [,vbl. , .) 

Example 1 

10 DECLARE INTE~ER A• 8 

Formal 2 

DECLARE data-type CONSTANT cntl-nam ~ value. 

E~ample 2 

200 DECLARE REAL CONSTANT E • 2.7!828 

Formal 3 ' 
DECLARE dala-lype FUNCTION lunctlon.name .... 

", 
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10 
Example 3 

ZOOO DECLARE REAL FUNCTION Z 
2100 OEF ZlFIRST• SE~ONO) • FIRST 1 SECONO 

DEF 

The DEF statement defines a user-creatcd fm1Ction. Format 1 is a singlc-line 
function definition; Format 2 is a multi-line rlinction definition. 

' Formal 1 

. ! OEF FNvbll [([dal~·typeJ vbl2 [,[data-typeJ ~bl3] ... )! ~ exp 

Example 1 

10 DEF FN,SJCI'I~fA, ~· C, Q, fi:) • A+ 8 • C ; O • E 

Forrr.<l\ 2 

DEF FN·;bll [([dala-type] vbl2 [,[data-typeJ vbl3] ... )] 

10 DEF FN.SJCMIIAo Bo C• Do(¡ 
20 FN.S!~~A • A+ B • C +O+ E 
:lO FNOID 

DELETE 

The DELETE stat~ment logic(l\ly removes a record from a file. 

Formal 

DELETE [#]chnl-exp 

Example 

!OüO OELETE •~l 

Dlt.l~NSION 

The DIMENSION statcrnent d~clares an array and specifies! (I) the number 
of dimensions, and (2) the maximum value of each subscript. Format 1 de
scribes an array in memory, Formal 2 describes a virtual array. Rcfer to, 
Appendix H for more information about virtual arrays. 

Formal 1 

OIM[ENSION] data-typa array-nam(lnt-axpl (,lnt-exp2]) (,array-nam ... ) 

Example 1 

JO 0111 INTEGER.ARRA11CI0o!Ol, LlST.R[AL!!OOl, STRHIC.ARRAYII100o100l 
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Format 2 

OIM[ENSION] •chnl-exp, array-nam(lnt-exp6[,int-exp7]l[ ~lnt-exp8] [ ... ] 

Example 2 

END 

The E).iD statement marks the physical and logical cnd nf a program. lt mus! 
have the highcst line nomber in the main program. l<;xccution M the E~D 
statcment doses all open files and rel~nses all progrem storage. 

Format 

Example 

32767 END 

EXTERNAL 

Thc EXTERNAL statement enables you to acces.s e>tternal program symbols, 
sy~tem services, and function subprograms. The data type must be one nf the 
fo!luwing; ' 

• WORD, specifying a 16-bit integer 

• LONG, spedfying a 32-bit integer 

• INTEGF.R, defaulting to thc integer data type specified et compile time 

• R~;AL, defaulting to thc floating-point data type specified at cnmpi\e ti me 

• STRING, specifying a string (valid only "ith FU1\CTION) 

FUNCTION' spccifies that thc symbo\ ib accPMed ~·a function. CONSTANT 
. specífies that the symbol ia 11 named constan t. lf you do not specify 
l<'UNCT\ON or CONSTANT, you 11ccess the aymbol as if it wcrc 11 v~riable. 
Thc aymbol can be any v11lid progr11m symbol of up to 30 charactcra. You p8.fl!l 
parametcra toan EXTERNAL function or system aervice exoctly as you pass 
parametcrs in the CALL statement, inc!uding null parameten. · 

EXTERNAL data-type ~~ FUNCTION 1 symbol 
~CONSTANT 

VAX-11 BASIC Languagc Elements 
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Eumple 

100 EXTERN~L INT~CER FUNCTION SYStCRE"DK 
200 SY5.STATU5t • 5Y51CR~I\D)(( oCHMil,,,, o"LINKOI") 

FINO 

The FINO staWment locates a specified record ... Format l finds the next \ogi
ca! record in a SRQUENTIAT., RF'.LATIVE, or INDEXED file. Format 2 find1 
a specified record in a RELATIVE or VIRTUAL file. Format 3 finds a spcci-
fierl recnrd in an INDEXED file. · 

Formal 1 

Fl:<o tchnl-exp 

Example 1 

Formal 2 

FINO /IChnl-exp ,RECORD int-oxp 

Examplo 2 

Formal 3 

FINO #chnl-exp,KEY #int-exp lea! . GE str-exp 
GT \lnt-expl 

Example 3 

200 FINO o~Io KEY oQl: GE ''AOAHS" 

FNEND 
The FNE).ID statcment marks 'the physical and logical rtnd of a function 
rlcfinition. The F:-;"END stntement must be at the cnd Of a multi-line function 
dcfinition. 

Formal 

FNEND 

Example 

10 DEF FN,OIFFERENCE l~oDl 
ZO FN.DIFFERENCE • A · 6 
JO FNENO 
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FNEXIT 

The FNEXIT statement eausea the program to exit from a multi-line 
functlon. You can us.e the FNEXIT atatement in a multi-line DEF only. It is 
equivalent to a branch to the multi-Ii~e DEF's FNEND statement. 

Format 

FNEXIT 

10 D~F FN.SOUARE,ROOT tAl 
20 IF A < O Tf.IEN FNE~IT 
JO H-l.~~l!Ar<E,~OOT • SOIHAI 
40 FNENO 

,0, 
The FOR atatement enab\es you to constnict progranl loops. Formats l and 2 
describe a multi-line loop. Formal 2 uses additional qualifiers; the loop e~c· 
e u tes as long as: (l) num-exp2 haa not reached the terminating condition, and 
(2) the WHILE expression is true, or the UNTIL condition is false. In Formal 
3, FOR is a statement modifier. BASIC executea <stmnt> until the terminal· 
ing condition is reached. 

Formal 1 

LFOR num·vbl ~ num-exp1 TO num-exp2 [STEP num-exp3] 

Example 1 

10 FO!i 11: • ll lO 101 STEP Z1 

tOO NE~l I:Z: 
. . 

• 

Formal 2 

FOR num-vbl .. num-expt TO num-exp2_ isTEP num-e~p3) Fu~~~é} exp 

Example 2 

10 FOR N:Z: • 51 TO 201 STEP 41 ~IJILE 400 • 2 ( ,0001 

. . 
300 NEXT Nt 

Formal 3 .. 
· slmnl FOR num-vbl .. num:exp1 TO num-exp2 STEP num--e~p3 ·' \ 

VAX-ll BASIC Language Elementa · A-11 
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Example 3 

400 P~INT U •• II FOR 11 • 11 TO JI 

¡ 
FREE 

The FREE stau;ment un!ocks all records or buckets for a specified channel. 
The file specified by <chnt-exp> must be open befare you can e11ecute the 
'FREE statemcnt. You 'cannot use the FREE statement on: (1) terminal
form-.t file'!, or (2) nondisk file!!. 

F.x~mple 

eSO FREE •61 

I'UIOCTION , ' 
Th~ FUNCTION statement mllrks the beginning of a. functiori. subprogram 
and ~pecifíes its parameters by number and data type. You declare the func
tion oubprogrnm in an EXTRH:\AL stntcrnent, then invoke itas you would 
any BAS[C function. 

Formal 

FUNCTION c!ata-typa sub-nam [({data-type) vbl. [c!ala-typo] vbl ... )J 

Example 

1000 FUNCTION RE~~ FACTOR IRE~L Al 

FUNCTIONENO 

The FONCT!ONE~D statemont mnrks thc end of a function subprogram and 
returns control to the inYoking program. 

' Formal 

1 FUNCTIONEND 1 

2000 FUNCTIONENO 

FUNCTIONEXIT 

The FUNCTIONEXIT statement return9 control to the invoking program. 

Formal 

FUNCTIONEXIT 1 
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Eumple 

700 IF A > 1000 THEN FUNCTIONE~IT 

GET 

The GET statement makes the next logical record avallable for procc~sing. 
Formal 1 reads the next logical record from SEQUENTIAL, REI.ATJVE or 
Ii':DEXED file~~. Format 2 reads a specified record from a RELATJVE or 
VIRTUAL file. Format 3 reads a apecified ~ecord from an INDEXED file. 

Formal 1 

Qmc-;:;-n!-exp 
Example 1 

Formal 2 

~00 CET •~t, RECORD 33 

Formal 3 

GET #chnl.axp ,KEY ~ln!-exp ~~~~~str·expl 
GT lnt·exp 

Example 3 

560 CET •41, XEY 01 OT "LE~IS" 

GOSUB 

1'he GOSUB statemcnt tran"fers control toa specified line number and stores 
the ]ocation to which the subroutine returna. 

Formal 

GOSUB !in-num 
GOSUS 

Example 

zoo oosu~ 11 o o 
1100 RE~ SUeROUliNE 

2100 RETURN 

·-------~-
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GOTO 
The GOTO statement tnmsfers control to a specified tina number. <Lin
num> must be a valid Jine number in the same program unit M the GOTO 
statement. 

Formal 

1 I
GOTO 1 !in-num 
GOTO 

E~ample 

20 G()TQ ~00 

" The IF statement ~valuut~~ a conditiona\ expression and transfm·s pro-
gram d>ntml depending on tht> resulting value. Format 1 describes the 
IF-TI!EN-ELSE construction. In Format 2, IF is a ~tstement modifier; 
BASJC executes <Stmnt> if the conditional expre<;sion is true. 

Formal 

Formal 1 

" lrel-exp 1 THEN! ~~~~~) 1 
log-exp GOTO lin-num 

Example 

lln-num 1 
ELSE 

stmnt{s) 

100 IF A ) O THEN PRINT A ELSE PRINT "A IS NOT CREATER THAN O" 

Formal 2 

stmnt lf concl-exp 

Example 2 

100 PRINT A JF A ) O 

INPUT 

The INPli'T statement assigns values from your terminal ora tcrminal-forma't 
file to program variables. 

Formal 
. . 

INPUT [#chnl-exp,][str-cnsl {;} J vbl (,vbl] ... 

• 
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E .. mplea 

40 INPUT •rYPE IN 3 !NTEGER5"!A:to Cto C:t 

"' 
\00 INPUT o3to RECORO,STRlNGt 

INPUT LINE 

The INPUT LINE statement 8ssigns 8 etring v81ue (induding the \inc termi· 
niltor(s)) from a terminal or terminlll-fnrmnt file toa string variable. 

GSO INPUT l!NE "'TYPE A L!NE OF TEXT•, Zf 

"' 
~ 390 INPUT L!NE •4lo RECCT<Q.STRINGI 

KILL 

The KH.L statcment eruses 8 file. 

Format 

KILL str-exp 

200 ~lll "TEHP.OAT" 

m 
The LET <ll!tement nssigns 8 value lo one or more variables. 

Format 

[LET] vbl [,vbl] ••• ~ axp 

"' 
20 A. • "ADCOEFG" 

VAX-11 BASIC Lsnguage Eloment.s A-15 
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LINPUT 1 48 
The LINPUT statement assigns e. string value from ti terminal or tenninal-
format fi!e to a strin¡ variable.· -

Formal 

\.INPUT [#chnl-e~~.Jistr-cnat j·: ! 1 str-vbl 

E.ample 

30 LINPUT "ENTER YUUR l~ST NME; 1 LAST.NAMU 

"' 

LSET 

The LSET ~tatement as~igns left-justified data to a string variable. LSET 
does not change the length of a string variable. 

Forma! 

1 LSET str-vbli,str-vbl) - str-exp 

Example 

400 AS • -•A• 
a1o LSET ~· • •xvz• 

Beca use LSET does no! change a strin~'slen¡th, line 30 assigns the value "X" 
toAS . ... 
The MAP statement,like the COMMO~ statement, defines a named, shared 
ar~a of storage. Additional!y, it can declare data fields in a fi\e's record buffer, 
nnd Associate these fields with program •·ariables. 

' . 
Formal 

¡""m-•> , 
str-vbl{dnt-exp) 

MAP (map-nam) (data-!)lpe] num-arr(num-cnst(,num-<:nal]) 1 
str -s rr ( num -<:ntt[ ,n u m-cnst ))[ ~ nu m-cnat] 
Flll-ltem 

• Example 
. , 

' 

' . 
200 MAP IBUF\1 ElEVl• Fllll\41, AZI"IIOOI• Flll\21• CROUP,I,BI•\0 
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MARGlN 

The MARGIN statement speá!'ies the margin width for records in a termina!
format !ile. 

Format 

Ex~mpte 

' :JO IHIRG!tl •41' 1321 

t!AT 

Thc MAT •tatemrnt enables you to: 

1. A'sign values to array elements 

2. Rcdimcnsion a pwvious!y dimensioncd array 

3. Pcrform matrix multiplicnlion, oddition and subtraction 

4. Transpose or in\"ert a matrix, and find !he reou!ting determinant 

Formal 1 

CON 
MA T arr-nam ~ '" !(subs-exp1 [.subs-exp2])] 

NUL$ 
. 

'" . 

Example 1 

10 MAl z• • tiUl• 

Formal 2 

MAT arr-nam1 a arr-nam-2 1);1 arr-nam-3] 

Example 2 

!100 MAT A 

Formal 3 

MAT arr-nam4 a {num-exp) • arr-nam-5 

Example 3 

200 MAl Z • l!l.ll • A 

VAX-11 BASlC Language E!erncnta A-17 
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F¡¡rmat 4 

E:ocample 4 

300 M~T ~ • TRN R 

MAl INPUT 

The MAT INPUT statcmcnt as..~igns values from a terminal or termiM!· 
forrnat lile 1<> array ele11wnt~. 

Formal 

MAl INPUr {#chnl-exp] arr-nam [(subs-e~p1].subs-exp2])] [.arr-n;lm ... ] 

Example 

100 MAT INPUT M(4 ,41 

MAT W~PUT 

The MAT LI:\PUT statemcnt reccives string data from a terminal or 
terminal-formal file 1111d a~signs it to string orray elemcnts. 

Formal 

MA T UNPUT [/lctml.exp.) str-arr-nam[{subs-e~p1 [.subs-exp2))) 

Exampht 

MAl PniNT 

Thc MAT PR!:-;T statement prints the contents of an array on your termin11l 
or assigns the \"a]ue of ca eh arra y element toa record in a termina].format file. 

Formal 

MAT PRINT [/lchnl-e~p.) arr-nam [(subs-exp1[subs-exp2))][!jJ [.arr-nam ... ] 

Exampl• 

MAT REAO 

The ~AT READ stetement assigns values (rom DATA statcments to array 
clemen\.9. 

VAX-11 BASIC l.anguagc Elcmcnl.ll 
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Format 

MAT AEAD a.rr-nam[(subs-e>tp1(,sub1Hxp2JII [,arr-nam .•. ] 

100 HAT REAO AN!I'IALI!Zo21 
200 DATA CAToOCCoGOAT·RA~Oil 

MOVE 

The MOVE >tatcment moves data in a record buffer to or from spccified 
vari<l'JI~s. 

FornHII 
-----------·-----, 

ICROMI 
MOVE TO #chnl-e>tp 

o; 

r.um-vbl 
str-vbl (a int-e>tp1] 

num-arr-nam (su bs-exp1 [,subs-exp2]) 
str-arr-nam (subs-exp1[,$ubs-exp2J) [• int-exp2] 
FILL-Item 

1000 HOVE TO •St o F!LLS • !Ot, Al • OAI, DI • 301, Cl • 21 

NAME AS 

The :-<AME AS statement changes the name of a spedfied file. 

Formal 

NAME str-expt AS str-exp2 

Exam¡:lle 

aoo •MME "OUT ,QAT" AS "RERUN.OAT" 

NOMARGIN 

The :-<OMARGIN statcment cnnce!s the effect of MARGIN. 

Formal 

"0MARGIN chnl-exp 
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ON ERROR GO SACK 

Aftllr BASIC executea an ON ERROR GO RACK in a subprogfam or DEF, 
control traruíers to the calling program when an error occurt. 

Formal 

1 
¡ON ERROR GO BACKI 

ONERROR GO BACK 

e~nmpte 

5 ON ER~DR CO eACK 

ON E;tilúél GOTO 

Th<! ON ERROR GOTO statcment spccific~ a line number in the current 
program u;;it lo which BASIC tr~l.;fers co:1trol whcn an error occul'!l. 

Formal 

¡ ON ERROR GOTO IIOn-num 

ONERROR GOTO lin-C"C'Cm:_~~~~~-~--~~~~
Ex¡;mple 

~ O~ ERRDR GOTO 9SS9 

ON ERROR GOTO O 

The 0:\ ERROR GOTO O statcment disables user error handling, and returns 
to systcm error handling. 

Format 

ON ERROR GOTO O 

1~000 ON ER~OR GOTO O 

ON GOSUB 

The o;.; GOSUB statement transfers program rontro\ to onc oí severa! 
subroutines, depending on the value oí a control expression. 

Formal 

L_::0c":.::'"c'·c•:•é'"'""c0c5c0:":'c:""c·c":'cm'-"[,:""c·c":'cmc1c· c·c·~~~~~~~~~~-':::J 

150 ON CQNTRQLl GOSUe 100,200,300,400 

. ' 
01< GOTO 

The ON GOTO statement transfers progTam control to one oí severa\ target · 
line numbers, depending on the value of a controiexpression. 
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Format 

ON lnt-exp GOTO Un-num {,lln-num] ... 

Eu.mple 

330 O~ INOEKX COTO 700•900,900 

OPEN 

The OPEN statement opens a file for processing processing. It transfern user
specified file characteristics to the Record Managcment Serviccs and •wifies 
the resulta. 

Formal 

OPEN str-expl [ÍFOR OUTPUTI]AS FILE lfchnl-e~p\ 
FOR INPUT 

\

VIRTUAL 
UNOEFINEO 

,[ORGANIZATION) tNDE.XEO 
SEOUENTIAL 

[ ACCOW 

NONE ] m o 
WRITE 
MODIFV 

m o 
WRITE 
MDOIFY. 

[' ACCESS 

SCRATCH 
APPEND 

[ eecoAo;m 
LIST 
FORTRAN 
NONE 
A <Y 

[. RECOROSIZE lnt-expt) 

[. FlLESIZE int-exp2) 

(, EXTENDSIZE lnt-exp3] 

{, WlNDOWSIZE lnt-exp4) 

[. USEROPEN sub-nam] 

[. TEMPORARV] 

]. 
] 

IVARIABLEI 
RELATIVE 

FlXED . 

(contlnued on n .. t pap) 
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(. CONTIGUOUS] 

· {. DEFAUL TNAME str-exp2] 

[.MAP map:nam] 

• 

Additiona! atlributes for SEQUENTIAL files are: 

[. BLOCKSIZE lnt·exp7) 

(, NOREWINO] 

[. NOSPAN) 

Additional attrihutes for Ht:LATIVE files are: 

[. BUCKETSilE 1nt-oxp8] 

(,BUFFER int-cxp9] 

Additional nttriLutes for JNDEXED files are: . . 
[, CQNNECT Chnl-exp2) 

(, BUCKETSIZE int-cxptO] 

(.BUFFER int-expllj 

[. PAIMAAY [KEY] vbl1 [DUPLICA TES]) 

[, AL TERNA TE [K E Y] vbl2 (DUPLICA TES] [CHANGESJ ] 

E~amplas 

10 OPEN '!NPUT.OAT' FO~ INPUT AS FILE •at, & 
ORGANI~ATION 5EQUENTIAL FI~EOo & 
ALLOW MOOIFY, ACCES$ MOO!FV, 

" 
ZO OPEN "TEMP.OUT" FOR OUTPUT AS FilE •31 

PRINT 

The PRINT statement trnnsfcr$ program data to a ~rminal or a terminal
formal file. 

Formal 

PRINT [#chnl-eKp](oxp { {';} exp] ..• 
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Exsmple 

100 PRINT "THJ: ~NS~ER JS • ICt 

PR!NT USJNG 

The PRINT USI:-<G statement genera!C! output formattcd according to a 
fQrmat string. PRINT USJNG fMmat ~trings srecify eithcr numcric or shing 
form"!~. 

~orm~t 

L. f'R!N~~;:;¡-~SING st~-exp [,exp U ] ... J 
Exnmple 

500 PRINT USINC "U .. ••.••·"• 3~89Jl,433, -BBa,J, .G7 

'"' The PüT s!atement transfer.! 11 record from record buffer to a file. Formal 1 
writes the next logical record to SEQUENTIAL, RELATI\'E, or 1:--.'DEXF.D 
files. Forma! 2 writcs 11 specified record toa RELATIVE or VIRTUAL'file. 

Formal 1 

PUT Nchnl-exp [, COUNT lnt-exp) 

Example 1 

Formal 2 

{ PUT #chnl-e,p, RECORD lnl-exp f. COUNT lnl-exp] 

Example 2 

100 PUl •St' RECORD 133, COUNT 1St 

RANOOMIZE 

The RANDOMIZE statemfnt g•vea the random number function, RND, a 
new starting point. 

VAX-11 BASIC Lenguage Elements - A-23 
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formal 

1 Í 
RANDOMIZE l 

_ RANDOM 

~5 R~NOCMI~E 

REAO 

The REAO ~latmncnt aesigns values from 11 DATA statement to variable~. 

l'oro~at 

1 

[ RECA_O-,-,-,-,,,-,-,,-. -.. ----------·------------------· _,_] 
J;:xample 

10 RtAD A, II:Z:• C• 
ZO OATA JZ.~, B, ENOOATA 

"" The HEM statement nllows you to write cornmcnts in ynur source program. 

formal 

REM [commant) J 
~===------------------· 
Example 

~00 REM TMIS IS A COMHENT 

RESTORE 

Thc RESTORE statement rescts the DATA pointer to lhe beginning of !he 
DATA sequence, or seis the record pointer to the first record in a file. 

formal 

ÍRESTOREl 
RESET 

Example 

RESUME 

[Uchnl-exp [, KEY jlnt-exp)] 

The RESUME statcment marka the end of an error-handling routine, 
returns program control to a specified line nuruber. 

A-U VAX-11 BASIC Language Elementa 

""' 

.. 

',. 
> 

' 1 

q 
' ' 1 

~----· ·-- -- ~~--· - - ---·-- ---- -~- .. --- ----- -----------



Formal 

RESUME [tin-num] 
.~~~~------------------~ 

Examples 

990 RESUHE 300 

9\10 RESUHE 

RETURN 

Th~ HETUH:-.1 slatcme¡ot trunsfers control to the stnument imm1'diatc)y nfter 
the mm.t re<-Pntly t'xecuted GOSUB orO:>; GOSUB statemrnt. 

formal 

RETURN 

Exampte 

000 RETU~N 

RSET 

Thc R.SET ~tatcment assígns righi-justified data toa string variable. lt does 
not rhangf the ;tring variable's Jength. 

Forrnat 

\ ASET su-vbt !,str-vbl ... ) ~ str-cxp 

Example 

100 f<SU ""' • "LMNOP"' 

SCRATCH 

The SCRATCH st.atement truncates a sequential file at the current record 
pointer. 

Formal 

1 SCRATCH #chnt-exp 1 
Example 

GOO SCRATCH •41 

SLEEP 

The SLEEP statement suspends program execntion Cor 11 specified nurnbcr of 
,econrls. · 

VA;>:-li BA$1C Lnnguage Elements A-25 
• 

----------- ·-···----~-
------~-

' 



Formal 

SLEEP int-e~p 

Example 

SO SLEE~ 1201 

STOP 

The STOP statement helts program exe<:ution. 

Form11t 

¡---s~op- ·-:- ---~-'---------~-__ =:] 
Exampte 

25 STOP 

'"' The SUB stntement marks the beginning of a. BAS!C ~\!hpmgram anrl speci-
lies its parameters by number and deta type. The SUB statement accepts up 
to 32 argumrnts. 

Formal 

SUB dala-type sub-nam (!data-type] lparaml [ ... ] 
l,array-param [BY AEF]! ( ... ]) 

Exampte 

10 SUII SUII3 !A o 11• CSJ 

SUBE NO 

The SUBE~ O statement marh lhc cnd of a HASIC subprogram and returns 
control to the calling program. 

Formal 

SUBEND 

Example 

2SO SU6 HTFL 

32.767 SUIIENO 
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SUBEXIT 

The SUBEXIT statcment returns control to the calling program. 

Format 

SUBEXIT 

Eumple 

~O SUB(XIT 

UNI.ESS 

Tn~ hyw<>rd ü:'-JLESS follow• n 'tll!f•mr·nt A<ld i• lnllowed by a ,·onditional 
e' pre,;ion. BASIC necutes the ,.¡,.¡ em<"<lt o11ly if 1 he rnnd it Íc>n~ 1 r' prcs,i~n is 
fa!,~. 

Form.ll 

statement UNLESS cond.exp -¡ 
~==="----~~----J 
Example 

J(lO PR!NT "Al OOE:S NOT E<IUAL 3" UNLESS At 

UNLOCK 

; The u;.;LOCK statement unlocks the record or bucket \ocked by the latest 
Fli>.'O or GET. 

Formal 

UNLOCK #chnl·e~p 

Exampht 

90 UNLDn •10l 

UNTIL 

The kcyworrl \JNTIL: (1) follows a s!Atement and is fol!owed by a conditiona) 
e~pr~ssion, or (2) marks thc beginning of an UNTIL ]o(Jp. lf UNTIL follows a 
.~tatemenl, BASIC exccutes the statement repeatedly until the conditiona! 
exprcssion is true. 

Formal 1 

UNTIL cond-exp 

Example 1 

\0 U~Tll Z~ • !OOI 
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U'- UV. 

Format 2 

stmnt UNTIL con~-exp .. 
1 

Example 2 

100 Al • Al + 11 UNTJL Al • 2001 

UPDATE 

The UPDATE sl-!itemcnt rcplaces a record in a file with the record in the 
rrcwd buffer. 

l'ormat 

( ,-,-o-,c,c,c,-,-,·,·-,.,-,-,-lc.~,;o;c="='='=''=·•=•~PCl=====================--~---, 
Ex~m¡ile 

100 UPDAIE •al, COUNT 3ZI 

WAIT 

'/"he WAIT ;tatemcnt opecifies the number .,r semnd$ th<.> pro~ram waits for 
terminal inptlt. The maximum WAlT time is 255 se<;onda. 

Forr.oat 

, __ wcc'c''-'c'c'·c•'c'c_ ______________________________________ :=:J 
Example 

50 WAJT GOl 
GO INPUT ""YOU HA~~ SIXIY SECONOS TO TVP~ VOUR NAME", NAMEI 

V/HILE 

The ]¡eyword WHILE: (l) follows a statcment and is fol!owed by a conditional 
exprcssion, or (2) marks the be¡¡inning of an WHILE loop. IfWHlLE follows a 
statement, BASIC exe.:utes the statement repeatedly u long as the condi
tional expression is true. 

Forma! t 

WHILE cond-exp 

Example t 

10 ~HILE X<100 
20 X•X+SORIX) 
30 NEXT 

Formal 2 

stmnt WHILE 

VAX-11 BASIC" Language Elements .. ' 
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Example 2 

!00 Xt • Xt + !1 ~~!lE XI ) 1001 

A.4 Functlons 

This section desCribes the nuin~ric and string [unctions av.1ilab\,. in 8;\SJC. 

ABS 

The ABS function returns the absolute \'alue of 11 specified nllmeric 
~xpr~ssion. 

Formal 

~;;-m--vbl -- ABS(num-exp) 

!:xample 

~00 A ~ A~SI-100 + Cl 

ASCII 

' . 
' 

' . 

The ASCII function returns the decimal ASCII value of a string's first 
character. 

Formal 

inHbl >= ASCII(str-exp) 

!;xample 

.,. 
The AT:-1 function retums the ang\e, in radians, of a specified tangcnt, 

Formal· 

num-vbl- ATN{num-ex.p) 

Exampla 

CCPOS 
The CCPOS function returns the curren! character or cursor position on a 
specified channe!. 

Formal • 

lnt-vbl • CCPOS(chnl-exp) 

' 
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G2 
!00 CHNLO\ = CCPOS ~011 

CHA$ 

The CHR$ function ret11rns a one-character string with the specilied ASCII 
""lue. 

Formal 

[_ strc_-,.c,c.--ccc":":'=(int-e~~P) 

Example 

Z~Q f•t • CH~t!G511 

COMP% 

The CO:>IP% funclion compares two numcric ~trings. lf the first numeric 
strin~ is less than the sccond, COMP% returns a minus one. If the strings are 
equal, COMP% retums a ~ero. lf the firot numeric string is grcatc-r than the 
seconrl, COMP% returns a one, · 

Formal 

int·Vbl"' COMP%(num-str1, num-str2) 

Example 

4(•~ NUM_SH<INGS = "· .ZSE-12" ~

\ OLC.NUM.STrdNGS • "3• 
~~O ~LPHAl • COMPliNUM.STR!NGSo OLO.NUM.ST~INGsl 

cos 
The COS function retums the cosinc of an angle you specify in radians. 

Formal 

num-vbl - COS(num-exp) 

Example 

900 COSINE,ALPHA • COSIPI/Z) 

CTALC 

'\'he CTRLC function enablcs CTRLIC trapping. 

Formal 

lnt-vbl ~ CTRLC 

Example 

2000 n•CTRLC 

VAX-11 BASIC Language Elcments 

1 

' ' 
----- ---- --~~--- --· --·--- ----- -----~--'--

1 

_, 

• ,, 
--,, 



. ' 

63 
DATE$ 

The DATE$ Cunction returns the current date. DATES accepl8 only zero asan 
argument. 

Formal 

lnt-vbl- DATE(D%) 

Eumple 

500 PRINT OAIEI01l 

OET 

The DET f1mction roturns the determinant of the last matrix inwrted with 
the MAT ]:-;'\' funclion. 

Formal 

num-vbl m DET 

Expmpla 

!00 0ET€RH/NANT • OET 

DIF$ 

DIF$ retums a strin¡: whose Vll]ue is the differenre between two numNÍC 
strings. 

Formal 

str-vbl- OIF$(str-axp1, atr-exp2) 

Example 

500 RE5UlTI • O!Ftl"6778"• "-455"1 

ECHO 

The ECHO function causes characten; typed ata terminal to be echoed on the 
terminal. 

FormPI 

lnt-vbl - ECHO(chnl-&xp) 

Exampla 

l 100 YX • ECHOIO\l 

EOITS 

The F.DlT$ function pcrforms one or more editing opcrations, depending on 
the va\ue of its intcger argument . 
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Formal 

str-vbl ~ EDIT$(slr-exp, lnt-exp) 

E~ample 

\00 ~EW.STR!NCf • EDITfiDLO.STR!NCt, ~61) 

'"' 
The ERL function returns the !ine numbcr executing whcn thc last <>rror 
occurred. 

Fo11.1al 

c=-;n-,-~,c,c"-~AL--------------------------------------, 

Ex~rnplo 

3~(' iF E~L • 20l TfiEN CLOSE 02l 

ERN$ 

The ER:-i$ funNion retums the na me ofthe program or ~ubpmgram eucuting 
whcn rhc last. erroi occurred. · 

Formal 

str-vbl ~ ERNS 

Example 

2000 1 F El<R 111 THEN RESUME 1000 

"' Thc ERH function returns the numbcr of the las! error that occurred. 

Formal 

in1-vbl ~ ERA 

Example 

ERT$ 

'fhe ERT$ function returns exp!anatory text a~sociated with a specified error 
number. 

Formal 

str-vbl- ERT$(1nt-ilxp) 
• 
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Example 

€5 
2020 E~~OR.TE~TI • ERTSII\11 

"' The EXP function retum9 the val u e ofthe mathcmatical constRnt, "e," rRised 
toa specified power. 

Formal 

num-vbl ·~ EXP(num-exp) 

100 ~ ' EXPI~.Gl 

f'IX 

Thc FlX functinn truncates the value of a real number 11t the decimal point 
and rel\lrn5 thc integer portion. 

Formal e num-vbl ~ FIX(num-exp) 

Exomple 

200 ~AlUE • F[KI-3,3331 

FORMATS 

The FORMAT$ function converts a numeric value toa formattOO string repre
sentation. The output string is formetted according to a string you provide. 

Formal 

str-vbl ~ FORMAT$(num-exp, _str-exp) 

En m pie 

.. 
INSTA 

The IXSTR function searches for e substring "'ithin a string. lt returns t.he 
substring's starting character position. 

Formal 

lnt-vbl = INSTR(int-exp, str-expl, str-exp2) 

... 
J()() Vt • lNSTR<II; ALPHAf• "J~LJ'\N"> 
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'"' The INT function returns a real number equal to the largest whole nmnber 
that is !ess than or equal toa spccified number. 

Formal 

num-vbl - INT(num-e~p) J 
En m pie 

LEFfS 
'fh<· J.EFTS function e>.l•acts a ouiJ,I•in¡¡ frum the left $ide of a ;trin¡:, lca\'Íng 
thP <tring unrhnng<:d. 

Formal 

str-vbl .. LEFT[S](str-exp, int-exp) 

Enmple 

a¡Q SUO-SIRINGS • LEFTSIALPHAt, Sll 

"" The LE:-.1 function rcturns the l~ngth of a .:;pecified Hring. 

Formal 

int-vbl - LEN(slr-exp) 

Example 

200 LENCTHl • LEN(ALPHAtl 

e oc 
The LOC function returns a longword intcger specifying the absulute addreS& 
of a variable or the value of an Pxternal symbo!. 

Formal 

ln!-vbl .. LOC(symb) 

Example 

200 Al • LOC(Bll 

COG 

The LOG function returns the nntura]logarithm of a specified number. 
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Formal 

num-vbl - LOG(num-exp) 

Exampla 

10 EXPONENT • L0~\100,351 

LOG10 

The LOGIO functiÓn'rd~rns a number's common log:arithm. 

r'ormal 

l_ nu;;;:¡¡·:.w;;o~:;;-;¡- "-_:] -----
!!x<>mple 

GOO €XP.BASE.\0 LOGI0\2~01 

MAR 

The :\lAR f•mction rctums the rnargin width of a specificd rhannel. 

Formal 

lnt-vbl n MAR(chnl-exp) 

Exampla 

~00 WlDTHZ • MARIOZI 

MIOS ' 
'!'he MID$ function extract.s a substring from the middle of a specified string, 
leaving the string unchanged. 

r-ormat 

str-vbl- MIO{$](str-o~p. lnt-axp1, lnt-exp2) 

Exampla 

NOECHO 

The NOECIIO fundion disables echoing on a sp('cified channel. 

Form&t 

lnt-vbl • NOECHO(chnl-exp) 

Exnmple 

500 YZ • NOECH0\011 
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""" The :-.:UM function returns the row number of the \ast data e\ement trans-
ferr~"tt into an array by a MAT stalllment. 

Formal 

[ int-vbl .. NUM 

E.ampte 

\0 ~OW.COUNTl ' NU~ 

~IU/.i2 

1 

The :\lJ)..]2 funclion returns the column numher of lhc lnst dota elcmem 
tran~fcrred into an array by a :\1AT statem•nt. 

J'ormllt 

[ int-vbt ~ NUM2 

Example 

COLUMN.COUNT¡ • NUMZ 

NUM$ 

The ;-.:U:'I.lS fun,tion c01Wert.s 11 numeric exprcssion to the s~me ;trin¡¡ f.,rmat 
as thnt of thc PI\1:\T statcment. 

l'ormat 

[ str-vbl ~ NUM$(num-exp) J 
Example 

GGO NUM~E~S NU~.s1 3a. 5•5000 13Z • a) 

· NUMI$ 

The ;\l/;1.-fl$ function changes 8 numeric cxpression to 8 string of numeric 
charoclers. NUMl$ does not return l;'ading or trailing ;pa~es, orE format. 

Formal 

str-vbl- NUM1$(num-exp) 

E~ampte 

750 NUMBERS • NUMtSIPI/2! 

PLACE$ 

The PLACF..S function changes the preci~ion of a numeric string. BASIC 
rounds or troncales th!' numeric string according to the valuc of the integer 
ar~ument. 

VAX-11 BASIC Language Elementa 

1 

j: 
' 

" ·-- ·-·--~--· -·-- --~-··-·-~-·--·-



C9 
Foimal 

str-vbl- PLACE$(num-str, lnt-up) 

500 NU~~~RI • PlACEJ!OlQ.NUMeERJ, \000\ll 

'08 
The POS function senrches for a aubatring within a string. lt returns the 
substring's starting charncter position. 

Format 

[-¡~;:bj"- PCS(~IHJ<~r-exp2."1nt-exp) --~ 

Exampte 

~00 VI • PO~!ALPHAo, "J>.LMN", !21 

PROD$ 

Thc PRÜD$ function returns a numeric string that is the prodnct of two 
numeric strings. The predsion of the returned numcric string depcnds on the 
vnlue of an integer argument, 

Formal 

str-vbl -· PROD$(num-slr1. num-str2, lnt-exp) 

Example 

300 PR00UCTt • P~00f!"88793"o H, O:Z:I 

OUO$ 

The QUOS functiun returns a numeric string that is the quotient uf two 
numeric strings. The precision of the returned numeric string dependa on the 
vn!ue of an inte~er argument. 

Formal 

str-vbl- QUO$(num-str1, num-s1r2. lnl-exp) 

Exemple 

·zoo ~l)OTIE•HI • ~U0t(•4~3.22l"o "30"o IOOOOlJ 

RCTALC 

The HCTRLC func1ion disabl~ CTRUC trapping. 

Formal 

int-vbl "'· RCTRLC 

VAX-11 BASIC L1mgu11ge F.lementa A-37 
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200 V'I • liCTRLC 

RCTRLO 

Thc RCTRLO function cancels the effect of a CTRUO typed on n specified 
chnnnel. 

Formal 

l~~nl-v~~RLO{chnl-ex~el __________________________________ _j 

Exnmple 

RECOUNT 

The H~;COU:\T fundion rclums thc numbcr nf characters r~nd by th~ last 
input npcration. 

Formal 

[ lnt-vbl -, RECOUNT 

Example 

2(>0 CiiM<~CTEf<, CG\INI! 

RIGHT$ 

-----'--------, 

The RJGHTS function cxtracts a substring from the right side of a string, 
leaving the string mtchanged. 

Form<tt 

str-vbl a RIGHT[S](str·exp, int-exp} 

Example 

600 NE~-5fR!NG$ • R!CHTS!ALPHA,, ~111 

'" The R:SD functiun retums a random numbcr greater than or equa! to zero, 
and less than une. 

Forma:'~----------- ----------------------------------------
c;;um-vbl ~ RND 

Exiur.ple 

990 ~NUII • RND 
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71 
SEGS 

The Sl:i:G$ function extracta a substring from a string, leaving the >lring 
unchanged. 

Formal 

str-vbl ~ SEG$(str-exp, lnt-expt, tnl-exp2) 

Example 

'"" The SG;o.; function Opt>rates on a numeric expression. lt returns a une' if the 
,._,prP<-;inn is P'"itive, u minus one if the exprcs.sion is negati,·e, nnd zero if the 
er.prcssion i> zero, 

Formal 

lnt-vbl m SGN~num-exp) 

Example 

750 S!GNl • SCNt-aS•JS/G-JOOOI 

"" The SIN function rcturns the sine of ~n angle speclfied m r.1dians. 

Formal 

1 
Example 

\0 Sl.~NGLE S!NIPI/ZI 

SPACE$ 

The SPACF.$ fullclion returns a string contnining a SJ>I'Cified numbl'r of 
~pnces. 

Formal 

c__:''"'c-•o'c'c"c'oc'"'o'o'"'c
11c"'c·:••oP">'----------------------------------::=J 

Example 

880 FILlER$ • SPACEt132:tl-

sa• 
The SQR function returns a number's sq~ii.re root. 

A-39 
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Formal 

num·vbl ~ SQR(num-ex¡>) 

Exampte 

a15 ~OOT • SCR\~5•~71 

STATUS 

The STATUS function returns an Í11\e¡:cr vnlue containin~ informntion ahout 
thc lnst npcncd rhannel. 

r ... """ 
L~~~~~s-r;rus +-------------__________ -_--:l_-_J 

Ex,.m¡;te 

150 Vt • SJ.:ITUS 

STR!NG$ 

The STRI:\G$ function returns a string containing 11 sped!íed number of 
idcnti•·al chamc!crs, 

Formal 

str-vbl ~ STRINGS(in,,l·c'"'~'~'·c'""C''c'~''"'lc_ ___________ ~ _ _j 

Exampte 

300 f~3J • SHINGOI!Ol• SSll 

STR$ 

The STR$ function changes an numbl:r to a numcric string, 

r-'ormat 

[ str-vbt- STA$(num-exp) 

F.~ample 

800 ZS • STRSIG51 

SUM$ 

SU:\lS \S a string arithmetic function. lt rcturns a strin" whnse ,-aluc is the 
su m of twn num~ric strings. 

Formol 

L. str-vbt_ ~ SUM$(str-e•p1. ~tr-cxp2) 

VAX-11 BASIC bngunge F:!ements 
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600 S!Gt!A• • SUt!11"234,444", AtJ 

SWAP% 

The.SWAP% function".tnms¡¡Ósea an intcger's two low-order bytrs. 

Formal 

; · [ int-vbl ~ SWAP%(1nt-exp) 

E.~llmple 

,., 
When uscd ~<ith the PHINT stnt~m~nt,' thc TAB funcl ion lllOI'I'S tlw co¡n;or or 
print m~cbanism right~<.·ards toa specilicd cO!umn. 

Formal 

PRINT TA9{1nt-e•p) 

200 PRINT Al, TA~Il~IJ, et, TA0130I¡ o ~~ 

.TAN 

The TAN function returns the tangent of en angle you specify in radians. 

Formal 

num-vbl w TAN(num-exp) 

550 X • TANI2•Pll 

TIME 

The TIME fundion retums the time ofday (in &econds) as 8 real number.lf 
the argument is zero, TIME returns the number of seconds c!epsed since 
midnight. lf the ergument is one, TIME returns the currentjob's CPU time in 
tenths of a second. lf the argument is two, TIME rctums the curn•nt job's 
connect time in minutas. lfthe argument is three or four, TIME returns ~ero, 
All other arguments to TIME are undefincd and cause BASIC to signa] "Not 
implemented" (ERR-250). 

Formal 

num-vbl - TIME(num-exp) 
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E~ample 

150 PRINT TJME!Of 

TIMES 

The TIMF.$ function retums a string displa;>ing the time of day in the form 
HI!::\IM A:'-.1 or HH:MM PM. lf the argument is uro, TIME$ return~ the 
current time of day. lf the argument is nonzero, TIMF.$ returns the tilne of 
duy ~~ that number of seconds hefore midnight. 

F<'lrmal 

f~~~_.;_.-_vb_.í_'-~ 1!-M_::,-~i~~l-·o_·;~)--------------------- --] 

~o~ CUR~f./H_TlMEt fl~Eo!O:tl 

TR~.IS 

The TRM$ funclion rcm<l\"eS trailing blonh and tab~ from a ¡;pecifird slring, 

F"uuat 

L--;1~--,c,c, _--:,oRMS!s~~-_!~''~''------
Ex~mple 

6(oQ IIE~.STf<!NCt • H<~.t!OLO.STr.INCfl 

"' 

____ ] 

The VAL function rcturns a numeric string:'s real value. 

Formal 
·---------

num-~bl"' \'AL(num-str) 

Example 

lOO f<EAL • VALI""~~Q.32"'1 

VAL% 

1be VAL% function returns a numeric string's integer ,·alue. 

Format 

lnt-vbl ~ VAL%(1nl·slr) 

Example 

!00 ~l • VALli"99S"I 
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XLATE 75 
The XLATE function trnnslates one string to another by referencing atable 
you supply. For Example, the XLATE function tranalatea from EBCDIC to 
ASCII. 

Format 

s!r-vbl ~ XLATE(str-expt, str-exp2) 

r:xnmple 

100 OUTPUTS XL~TEIINPUTS• TA~LESl 

Tnble A-1: /lrithmelic Opcratora 

--:-. 
Ororalor u. MoRninl 

--

- or •' 5'2orS"'2 ~•r<>n<ntiation 

• '.' onultiplioMion 

' "" ,¡¡,¡•ion 

• '"' •ddition, -
unary pluo, 

>Trin~ coTwaten&tion 

- ,_, 
subtra<lion, unary 

m muo 

Table A-2: l.ogicnl Op~rah>rs 

Oporator u. ~loanlnl 

'UT ~OTA logical neg•ti"e of A 

AND A AKD B lu;;icol pwduct of A and B 

OR A ORB logic•l """ of A ond B 

XOR A XORR logicol uclu•i"e OR of A and B 

F.QV A F.QV B l<>gicol oqui"Olenco bet....,en A ond B 

JMP A 1:\IP B ].o¡¡ical implicotion olA and B 

VAX-11 BASIC I..anguage Elemcnts A-13 

----. --- --- -·- -··- -----



A-H 

Table A-3: Relational Operaton 76 
. 

0P"tlllot "" Meanlnl 

- A·· A io equol lo B 

' A" A ;, ].,.o thon B 

> .,, A i• cr~AI<~ tho.n B 

<~ora< A<= B A io le>O !han 01 equal lo B 

>• or ~> A>=B A io gt<"ator than or equal lo B 

<> or >< AoR A io not <'qUOI to B 

•• A~kB ,\ io apprmim•ioly oqu•l to B 
----- -

:-Jote that A is approximntely cr¡u~l to R (.J;.._,.Jl) if thc diffcrcnce between A 
and Bis less than 10'{-ó].lf A$ nnd B~ m~ >t.:n¡;s, tlw rclation (""·~) istrueif 
the contents of AS and BS are the ~JHlC in len~th nnd rompo~ition. 

l. Operators on the same line in the tnble h3Ve left·to·ri~ht preccdence. 

2. 'The operatol"!l + and • :u e e\·a)LJlltcd in sl¡:ebraically r.urrrct orrler. 

3. BASJC evnluntes A·s·c as (A"B)·c. 

Table A-4: O¡J"rator Pr~ccdence 

,----------, 
'' or • 

- (unary minut) 

'or/ 

• or -

•ll r<lot¡nMI operators 

l\OT 

Al'iD 

OR, XOR 

IMP 

F.QV 

mcm:sT 

LOWEST 

BASIC evaluates exprcss10ns cnclo&ed in parenthescs first, even when the 
operator in parenthcses has a lower precedence than that out<;ide the 
pnrentheses. BASIC cvaluntcs the expression: 

VAX-11 BAS!C f,nnguage E!ementll 

---.-- ------------------

¡ 

' 
J 



in five ordered stcps: 

l. 35°8~230 

Multiplication 

2. 15"2 = 225 

77 

Exponcntiation (left-mOilt eicprCssion) . 

3. 12"2 = 144 
Exponcntiation 

4. 225+1~4.:.. 369 
A<ldition 

5. 363-280 ... 89 
Subtrectinn 

-· ·--···· ---

VAX-11 BASIC Lnnguoge ElementS A-45 
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THE FORTRAN L.ANGU~<GE 

'"' ,,..,.a, 
""'""" 
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-

FIGUR " 

... 

'""'"""' 111 o~Jont!>m ~ ll>< f.<>t ~'P" ooJ•in¡ • p<ebl<m wilh > """""'"' Yw '"" 
~•« oh< •l¡onillm Lo oull"'donn.' " oo f''Jl' 7, 01 yo. ""' J~;nm t11< ol¡<m<hm 
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''""""""" ''"''' .....,,. ..... " w<_,.__ ·-'"" --· 
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t:Uio!PUrE:RS. ALGOAITHM5, AND ,>/!OQRAM DESIG/ol . ' 
.c•mpu"' '"''"''"'' '" "'" '""'· ¡oo '"' 1 lnrn Lh< i'<l"Tl\~~ '""""'1'' Com:>o«• 
., ornmary Eog:,..,, fO.iTRA' " o ~m¡>i< !..;uo¡;t n.. -.bo:ary ""',¡," .,¡ '"' 1 
• r,w """'" ~o,J• (pi"' '"1 ,,,-,,bl< '"'"'" )"' .We up )'0"'1<1n. on.J Y"'"'" ¡.o: 
by if ,W ·- ¡.,.., , .... o <lo"'n tyj><t of ~. Thc ,..-.,. in fOR-;JIA~ 

.,. ooll«l "'''"""" A J'rol"''" """''"'o/ o......, o("""'""'"·""'' oot ""''" ..... _:; ... 
Th..,gO FOkTIIA' b ~mp:O, n io pm:;..,_ 11 Y"" wn~ "' EogiW, ,..,...,. U... 

" """"''""~'~' '"""~"'· '"" ,~~,,~" •"' ""' yoo¡ "'"'" wdl '"<l<~1ond yoo. 
.. ywoy. Soo "' oo Rli<TRA.~. F."<'f '""""'"' lo..t • cc • ....U. -;...,¡ fono._ l.co>o..., 
• '""""' ~n..,""' ;, "'!'"""" FOWtK•'" .00 111< <omp..~t w¡ll ¡,.¡ to "'"'"'" 
lll< '''""'"'" oo- el>< w¡;¡ toiun~I¡N<t ,~ 

O""'" f'O~TM'i """'"" "'" oo•mb••"""'· Lhe '""'"""' "" ,.,,J '""' 
pro.,--"n, ...... ~ ... '' '""''""'"""""'m'";.,...;,;.. .. ,, _,¡ <><1}' ""'""' ,..~,. 
>""' "•••<htn. In !"''· ""' "·"'" FORT"'' ,. "'""' fot rOJlmolo 1 RA-~'''"""· w,-..,, 
wc,..... c.lt • ...,..,.,,~- ""'"' """'""'' '''""" •'f"""'lu" 'lllo•. RlRTRA.'i " • ¡,,,...,,, fot tr•mi~>O. thc >1>10"'""' 00 l"'"' pru,nun i"o i01lrud10n> ~ .. Lhe 
...., .... ""' ,...,.,. .... _ 

TI~ lollowto¡ ""''""' onlrod"~ ""'" o.,,. """"'P" of e()JITRA" aod ""~' 
~mp:O FORTRA.~ '""""''"'"' ""' )"" 00.1 ""~" "'"""1 P'<'l""" ri¡h< "''1· F<~ 
<"- '"""~"'· ~• wm okop '"" """'> JoW.Io_ Jool "' y<>« fu>' 1.....0 Eoll•"· o, 

'""""1"' p<oplo >p<A }'Ou "" lo..m '""'""'"¡ '""" FORTR"-'i ..... "'"'1 ""'"' 
-pklc pro'"""'- We wdl <u•et <11e '"''' "'"'- '" lo!er ..... 

WHAT CO~PUTERS 00 

Tu"'"'""""' thc .o~ruc""no tluL '"""' op o FORTRA~ J'rol"'"'• you oeod •....., 

.,.,..red¡:• or ""'' • "'"'~"'~'" .nJ """" ""'' 
Fo¡o« t m " • '"'""''""' bloc> "'-''"" ol • ''""''" """''"" ,,....._ 1t " 

"""' • "'''"" '"" " '"'"'' "' el """' '""';>tl"'"''- Thc ""'"' p ......... ;, '"" 

"""" """'"'"''- !lw ~ ""' """""'" ""'' ....... ""' ""' '""""'"""' ¡., , .... ,..,,..._ 
Tho m<mo•r unlt io whe<e ;"""'-'"""' ''"~ ""' '" ""''"· Tho D<b<t oompo .. oto"' 
pTipb<nt do.W.,....., '"' "'""' oo>d ""'""'- • 

Tho """'""· •llhoo~ ""' f•"· "«>11) o"'' >imple """'"'""· Theto..., only 
ro.. tr..k ,,,... Of ialtturuoo" ""' " '" ,.,. ""'· 

¡, '"""• .... tOCalb., '""" """""" 
l. "'"'P''""" 
J, utpol .. -..~ ""'l'"' 
'· P"'i""' <oolfCI 

~~~ ~""'~="'• oo """" bo~ .ont¡oJ<>. "' ....,. •P of "'""''"""'"o/""'" -'•;"'· .... , ~"· """"~'" ~·"""'"' .... "''' .... """"""' ......... "" '"""'"'""' 
--r ........... ,.,. •·" .... ""'"" ".~ ... .,.. ... ,. 
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CHAPlEP 

"G'J"" ' 1 1 
SC~[~A''C ']'"'-'"''.' 0°,\ \'AG'O"IC ~S~ ~~1' 

,. _,,.. _,¡,m,, -·- ... """"~"'""' ..... ~"'···· """"""' ............ ~ .... 
·~ 

Thc FORTR/IN un<rucooo fot lopott ''ti" RE-\U ,,,..,..,_ Ao '"""'~' io 

Th" "Unoctlom ,.,, ID .... o M>mb<< aO<! , • ..,., " '" <'>< "rto!l'< V ~tl'E ~"")' """ 

)'00 .. od ' .. m,_ ,..,.. """ """' '' " '""" ""'"'· 
11>. f<JRTI<AN '"""'""'" 1« ootpcl "'" P·J~T '"'"""''· An """PI< io 

P~INT ., TOTI.!. 

...,.,., '" pr;"' <he...,...¡, "THE S~~ IS. •,·•u~..! '' "" ,., .. of "" ""'blo S\!\l_ 

11 su" "'"""' 10 100, c.;,"~'"''"' ~·" '"'"' "" '"''""' """· 
TME su .. IS 100.0 

COMPUTERS, ~lGORifHVS, ANO PflOGf!A},' DfS'G.V 

" 
,_ 

~EAO ., m 

'A'lc~ ·~ 
l"'E "'AO SlA'EVF.''' 

~•m llu " o ''" ol ""'"' "'~"- ~¡ '"''" " ~""' ,...., '"' ,.,....,.,, """"'' ,.,.~ .. -- ........ ...... ~ ....... "' '"""' '"" '""'' .. "'~'"''" '"" "'~ "" ........ '"' ....... ,., '""" 
~~AD ., A 
~EA!> ., CONVe~ F.u:r()ft """SER 
REAO •• X, NU~9ER 

' 
,_ 

PR'"l" ., N<! 

TA8\.! 1 J 
TYE ""'"' STATEMENl 

·-'"". """ ,, .... ,. ..... ~ .. -" ...... ,, -. .... -.... ,. ... ""· .. ,...... 
'""' b} """m"- !.'>eh,,.,.'" "o""''"· • '"'' '"'""'"" •·•o'• ''"'" '""'-'·., 0 ............. ~~ .,,....,.., 

<l=m•r w.,.. "" • .-, ~ ... "" oo .., _.,. _,.. "" ,,..,.., "' ....... mr¡_ -· ~RrNT ., "TI<E ANS""'A IS •, e 
PAI.'<T •• PCT, 'F'l<RCf.~T' 
PRr~T •• 'A\.l -BEAS Af'E IN CENTt"'5TEF<3" 
PR'NT •. A. e. C. O 
PR1~1"·."-"-'S~ .... ·.~·I 

Co~lrol lns~rUCI""'B 

1he "'-l<tn<nb io o I'ORTRA~ P"'V"'' ore """""'"' ..,K,! - lo l'o< ""'" jo .,¡,;,o 
"">" "" wrlrr.o. Yorr "" ooodof) tOo< o'<l" wll\ , .. ,..,: '"""-"''""'-

To r<pt<><OI o ol«il,., f« <oomp!<. )'00 eoo ... on !F-TIIK~-ELS1". """""'" 
of '"" form 

·- ~·-

¡ 
' 
1 

1 



1 
' 

! 

1 
'¡' 

1 

\ 
1 

IF i<"'''"'""' T'<~>l ···-· fLSE -· ENO IF 

'" ''" '"'"'''. """"""' 1 ood ""'"'"'"' l ""''"'"' "'Y f()n~A'" '"""'""· •"<1 
""'""- """'""'" ,_ rimp'< ......,,_ '"'' • _.,..,.. ... "~ , • .,,,...,.,,, •• 
""''"''"' ~'""'' ,, ¡, "'" "' ,,.,,, 

Fo. .,,mp.~. • """""'"""..,...., • ,..,,,.,A •"", "'"'~ e to ,.. if ,.,.;, 

,., .. , '" <q,.¡. Yoo woolt ~nt< o\" "'~"'"' ., 

Th< ''"'bol ""-~0."" " "" FORT!!A): •)mhu" <m ""<4"'1 <o ·• ''""'"'"'· "".'!E"" 
"""' .. .., ..... "'· .. 

lo ohc •IJontl>m f<>< ,,.,..,;og o.mbc~. ''"" é '"' "'P• ,,i.l, ""lrO.)L".\"T" no< 
'""· '"'" 1<1 AVEliAG~ oqu~ ''-''' '"""";y COl"~"f. '"·"''"""'"· '<1 A\"''~ \G!ó 
""''' ""'·"" Th< ~F'Of>d••J FO~TRA'I •"""~"' ,.,, 

"< !COI!>IT ."E, O) Tl<E~ 
AVEIV.(l • S~;t/,>CQUNT 

'"' AVERAO "~ 
ENO W 

¡"" Tol>l< 1.• )S-""'.,.~ .... E'"'"" AVEIIA(]E ~- I'O~Tl!A"' 

''"'"'" '"' be " ""''' '" '"'"'"'" loo¡:. 

1' ~~ Tl-IEN .,_1 
'"' _, 
~NO IF 

Mnw••< 

IAnLE '' 
¡,lit ''-1""~-10\.Sf: STATEV!O'IIS 

" ... - ~ ""'· ........ ,,.._,. '· ....... , .... "'"""" ,..._ '· 
IF (GOWT """· 0) Tl<EN 

AIVV.G • SI.OI.~T 

"~ AVEAAG • O 
E~O IF 

__,., .. , -

A""'-'><< tiocl-" _,.,. ''"'"""' ;, .... GO T0 ... ,......,,, "'""',... <on "' 

'"'' '""1' H<« ;, ""'"'P'• 
10 A~~o-.x 

M='.,- •, X 
G0 TO 10 

Th< """' .. ' ""10' "'" ;, • """"'"' ...... no. ~ ... "'" '"""''"" ""' ""'"""'. 
"'"'"''· "1"' o ,.,,_.,,. X 1o """' " The C0 T0 ''"""''" »)< "' ..,_., "' 
,,..,,..,. 10, l'>e ~EA:>~""""'- (~« To~l< U.) 

....... ,_ . .........,, ..... -8""-' lo""'"'"""" ..... "'~"""''""''· 

oo ro 1000 
GO -;{) 1 
GO TO 119 

-· 
7A!!C~ 15 

T1-<E 00 ro S1~'ENE~7 

lo '"' olp!Liom fO< ,..,..,,., '"''"be" <!ouo ;, o !04p ""' ~ r<"""""' '"'" ""'!" 
,.,., "'"· You '" wo« "" P'''"''"' in mnRAN hy ""' • CO T0 •""""" 
in eo.J•ocllon "'" , .,...,¡ol ¡,., of""' REAl>""""'"·" f«low •. 

10 PE~D (·- •• ENO • 2()) V~LUE 
SW • St" .. + VAI..UE 
COUNT • COUNT + ' 
oo ro 10 

2() IF (COUNT NE. 1l) THE~ 

Th" lonn of "' ~MO ""'"""' lo • '"'"''"''''" lor" ood <ootml !"""'""'"· lf ,,. .. ;, ._. ,.,.. ""'· "" ~ .. ,o,..,.,...,,...,,'" "" .. -...-.." '",. 
"'"b'' VALUO. '"~'""'"''lo o\o fo:ln~l•< ""'~"""" '""'"'"'· f!ow'"''· ·,r 
oloe<• ;, oo """" lnr-• dar.o. "" Rl'.-\0 ~'""""' ""'..,""' 1""1''"" to !>.-""' 10 
'"""""' 10, 11" lf "'""''"'- Th.O io 1 .. '"'""'"' ofo"" >)mhol ""~~O a 1?" io th< 
RF_AO_ 

Tho ¡.,,¡¡..,lo'"' I'ORTRA'I ~m lo oo •. ~D.,.,,.,.,,, w"eh 1'"' wnte 

<lmp') " 

' 
' ' ' 
! 
1 

1 
' 



1 

i 
1 

' ' 
1-

1 

¡ 
1 

1 

" 
li""J 1'>< """""''" .'"" «,.,,, )')U <>" wo<o , <v<-p'<'< !''"!'""'· ~ 'o!'ow;n¡ 
l'fOt'""' 0..:0 Do O'='J< of o "" of M~m'><" w, ~'" ""'"' o '•~ '""': <mbdi"O· 
"""" 00 tl>< olgon10m 1'"" <Mil<'. F""· ~• iO<Iu,~~ o ."'IN<~~ P.'-'< &fl<t 
<'><~E.<. O,,..,...,., !O j>nn u;:\ o•!'>t u'oo. -:¡,., '"''''1" ¡ <>''<1 «hn ch<1de¡ 
Thio ~•1· )'<'U~" o liolln¡ of 1"'" ""' •'·••; ~"~ <'>< ''";«\. S...:<nl,"" i'ICtild<.! 
Plll~ '''""'""' *' """ 1><&''""1 ro r»<>•'d< t,r'" lur tOo oU!r>J! holly. "< 

'"'"~'~ <'~"'"''"~ tu prim L'e "'" o'ld t"< ''""" of ""' ...-n " we~ " !h< 
.,.,.,.. Ea<~ of 11>= lh= ,..,., "''' !>< '''"''; '"oh< oolput. Ho" ;, ''' wmpl<« ,_ 

rNTEGEP COIJ'iT 
~EAL V<!_~'!:", SW, AIIEFt\C> 
P~!'-"" '· 'AIIER..\GE '".;\'9eA P<>OO'Vo.V 
PFIWT ., '""VT '1~'-'J~S-" 
sw- o --· 1D Ri1AO (•. •. E~~~ 20) VAt.C'!' 

PR:NT •. V "'-U![ 
SUM • 5\J'-' + VAW~ 
CO<,M" • COJ'<T • : 
00 TO 10 

20 •F (COlf;T -"E- 01 ,_,,. 
AVEFIAG • SUMJCQUNT 
~ 

A""'RAG • O 
EN()JF 
PA>,. ., 'THE S\.1!,0 IS ', SL'"' 
PAINT •. "lliE; CO\.~T •S '. ~'·"" 
PRI,..,- ., 1'!E AYE~AG~ 1$ ', AV!'_fi'G 

'" 

M oiQOOl""" o ,,.p-Oy-o"o o•oc"""'" ''" "''"'º' :>'<'b~ Eoc.o o•oo '""" oo, 
....... """" .,,..,_ l'>o "'""' " ~""'' ..... ._ ··~ '""'''""" ...,.. "" """""'' 
... ......-• ..,. '"" "'oo!hm "'"" '""'"" , ''"" "•''" 

•• '"' .,_ ........ d <le>'ll""'i:i ... •W"<-'>"."""- ,. --"""""""' 
...... pton o! you< """'""'· You '""'"' '"" 'OP .,,.., ""''<l" 0\' OOO••o ""''' Oo•o;, M ''" ·-~p ""' ·'~''"'"· ""' """'""'' ,,. o ... ' '" ...... ,., ....... ' ~ -0<1. 

CO>IPI.JTERS, ~lGO~IfHMS, ANO PPOGPAM OESIGN 

~ rM;t\<<eo IOoe"" '' a O.,.., <J '" ·~o"''"' '"'""'''""' o•• wo·•.o ., 
"""' ''" ""'"""' ... ""~'O...,, ....... ,.,.....""""'',... """-'0!0<'' ... 
""""" out fC"''"·~ ~. "'"""" lr'!l~ .... ""' .. - .. - ... -'1>0 ........ " • .,.., 
"'"' o errnM• ''"""'out -,..., "" ""'' • ''""' d•''"""' <·odo or •'•te""'"" '" 
FOR:M~. """' ol w">~h , .. o.,..._.., ....e·:..:~ 

A '"""'' oomo't" <)01ton =--•·• <>' ' '""''" """'""''· '""'"'"'~- """· on<' 
,.,,., ••• d"'<"· T"' ~"""''"'"",._,o """""'-•"' <>"'""....,_'o!""""'"<>'~ 
""' n>nng '"'" "'""'""' '""" memo-,. ""'"""""'•"· '"""' '"' ""'""'· ood P""l'"" 

·~· ,.,. --., . .,_, "' fC•"OlAN "'' t'\o """'""" 10 CO")' O"t 00"'""'"'~" 
ooo ""'" '"' ''"" '" '"OfflO'V 'Oac'> '"""'" ~ FO'ITOlA~ ~ o • ...,. _, .,..,. ........,., 
lO<''"" 

s.-w,r "'""' ol o .. •co• '" "'"" '<>' nw ""' ""'""'- "" 'o<m!A~ ...,.......,., 
AEA!l ..., F'!t"' "' ,.,. """"""' "' """"'"' '"""' ... ""'"""' 

e""'"''""''""'~"'"'"',,,.,."'~"'"~''""'"'""'""".,.__,""' '""''"· :0<!:'<--!:lSE .... .......,..,. -~ ... _.._ ~ o <ol!f~~N P<Oil'lm. Tt>e GO 10 '"'10-

m""r <M"' a """" ro -· ,,.,.....,.,, ""' "" oe uoeo " o-og<_., o ..,. 

11r:11i'lll!'"~r~~í!'J:II'IIIIIJ·I:::¡r¡:¡¡lll'!!'l'l'''[:¡¡·•·¡•~-:·¡t 1 1jWII;':I~!:I''I''"''I~I'!Ii·i¡":'Ltl~l''l~:">;''i::~. ,,.~l., l.~~· ~,.L, " ICC~>tlill. .:.~1.~1~, 1 1, .. Jrl. '"" .¡,,,,¡.¡(~ '''" .• ~.1,- ,,1! ,., ~··lkr .1 

-·-""!1""1"t ··"---"""' "'""' -· "'"''"'" '"""'"'' 
~ ... -
coun"' 01-- """' """ '""""ll E~'O-

"'' ''""' . ""' 
'"""'~" FO"ntll'' <1() TO _,_ 

.. ...-.. 
'~-
""'""" --~ 

-""' '''"" -m•O""" "''" 
-~ ,.,..,,'Y 
-~ ~~ ·--·· 

VOCABL''-"'.RY 

----· '""'"'"' ,._._ ..... 
''"'' '"" "''''"""'"'""""" 
~-•oo·•--n ··-.. ~. or, vorlo~IO .. "~~· 
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• 
h/, ]<>' FO/rriU-V """'''' ·''••" 
A 'L"<'>'< "'"'"""' "'''' •<' O·~~' h ''" '"""" ,, ''~ ..... <O >•> '"':"""" 
<>•'> """''~·ZI•"' """"'" (0- •: '""' ''' •~" "' '1'' "'"'< '"'"'' '"'""" "" 1· 
" ''" ¡.,.""' •""-" 1 

'ABi.E ~5 
!XAII".!'S C< VA~'A8LE. N~II!S 

en-rE• 
Al.l':'A 
WI>Tm 
S"' 
~~Ll.O 

s.- """""' v ........ _,._, 
u•U<>JO!'O !Too,.,,., oh•=<ml ,., ,,,,.... ,,....,~ 

'" '""'' ~" "'"' ~"". ···~·· 
SAMI!. 1 (!."'"'' .,......., 
A>!O'C,.,.Dl'H n~ ..... , <ómo•ml 

1~TEOE~ COIJ'{T, TIC'<S, N 

"'"'''"''' tf 1"" "'"',¡,..,.,_,.,X, l, ,,¿ B!l"'"SY \o 1>< ,.., ""'b! .. In' 

O<'OV""'· "" ""' rol1ow;n¡ "'"'""' ot '" "''""'""' 

CQNSTANTS,'W.PIABI..ES. ANO ó~PRf.SS!ONS 

...,.. ... .,. ..,,~·" ,,.., '' ' _ ..... _ y.., ,.m . .,...,. ....,., ,.¡,.,. .,...,'"''''"' 

'"'''""" '"'" ,,_. 
"-" >pc<r~co- ''*"'""""""' ,....,..,.,blo. ~-'"'"'"'',..,_,.,do""' 

'""' <h< mochln< •o Oo '"1"'"& ""'" lho P"'""m ""''· Th<) !'f')•Olo '""'"'"""" 
...... , ""'I'"'JR-"' "" " ........... e.. I""V""' ;, <C"'J"kol. 

A"'i"'"'"' ''"'"""'• RéAD <'•'<>noo'o, "'>! rRI~'T "·'""''""• un e'>< oLh" 
!w>d, '" """P"' of '"""""'' .,.,...,..,. E,O<II!>!>It.....,....,.. H...,,. oorn<· 

,,.,~ '" ''~'~"" ~"·· "" i""~""' ,, '""· "'="~'' ""'"""''' ''" '"'" '""""'''0" 
'" ~~ """P"~'- """''"""'~'' "~'"'"""' "" '"'"""'""'' oo ""' FO•TRJ8 """" 
r"'"· Ji•WJ .,W,..,,,., in!onr~l'"" o\>ooo 11o~ :o,"")" ool '""" ¡""'""'"'"·' 

W< rntn\1..,... l><f""' toot lmoGER '"d REAL "'""""" !O ot tho 1><1'"""1 o( 
o progrotn. To 1>< """' Jft<l,., 1.'>< ,¡, io thk 

llol.'"' ~ .¡ ._,.. ...,_.,, 

A!J "" '""'"'"'"" "'""'"" ., o "'""""' ""~ """" >.! ... t>. '"' 
"'""'''" " '"' ......... 

00 
m 

T'oc t"'WER o<Od ru:A!. ,...,,..,. ltt J'O" <.<p/iri,J, doi:la« tho oy¡oeo of 01<h 
"''•~1< in fO'IJ! P"'&-"'"'· 11>cre """''" WO) to op«ory tlo< typ< o! o Yorloto"<. 

5._ r<'" dmo!o "' """"" ,..., ron-m, roO...- '" ....ru., , ,.~,,. 
pro¡¡""'· All ""'""'" whn>< ""'""' b<¡m '"" lhc loo<er ""A"" w;tt t.. '"t<J<t" 
'""""""· ood .~ ,.,;..,... "'- ....,., boom "'" tho '"""' ··a·· ooill 1>< ""' 
""'"'" Rod>n '''"" l"t·ng '"'\ "noble '" on I'ITEGF.~ ot REAL''""'"""'· )'<U 
eoo '"'""" '"' ... ~ ... i•J i'lPIJCif >lol......,t ot tho bogolt!ÓnJ of )'Olor_...,_ 

'"''' .poe;~ ................. dt!,.. "'""'' 'l"l"' ~- Tho- of • ...,.b,. ,, 
lmplitO by ill ""''· VonoOlot nomo<! APPI..E, Ot A, 0< Al. VI" wlll t>o iot<;<t 

.. nob"<> in '"' J"''l'"'"• '""' """ """"' b<gin """A Vanoblot .. ....., 811. ot 
B:~ or BTU wlll b< rul •oriob'"· ''""' "'"" "'""' l><<in ""~B. 

An IMPIJCIT "d'"""' "'""'" o! "" W'OOl IMPUctT foil.,...,¡ by o .,.,.., 
"hkb moy b< L~TECH,li,"' REAL¡..- '"1 of"" ""'" typo> Y"" ..,u otu<y In tOlo 

""'k), ''"""~ 1>)" • "' of P'"'"""'" "'" "'" ,.h;o;b '""" '" '""'~'"' "'"' '"' 
'""· Yoo "'' .,. • •·••'• '"~'· u In · 

..,..,..,.,....~.,..-·- rmm ... '"'t.. oooo<t '""''''"'"· """""-'-'· LOC). ""'-""' "' .. "'-""''· .... ~"" ---... "'"'-'"'10<1. ~A!.E.'Q".<;O~. 
~<>'. t~Pum. "'""~'''· ""'LR'-1., ""'"""e. '"" ""' . 

fl•- ......... --·-· ................ -TU.--· .. 
-·""""''' '"0G""'· .,_ •rno'. ""'"'m""· ,...,.,, "'"""" O•Tn. O•Tn. ""''"' • . ... __ , __ ... _ . 
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CHAPTé~ 3 

•' • - •n•''" y"" <00 ,.,,' "'"'"'"ll"''~ -·~-.. "''"-'"1"'-"· -<""« ·' ... ......... -

oeqw<n<< of !"''"· "'"""">y '""'"""· •" ,., 

'''"'-'CrT ME<l~~ 1~- 8, ~- o. El 

' . , .. ,,,,, . ·. •. ". "' " "" '""'" '1'1'"""' ""' •'1 • ., ... -~•'"""' wo .. , ' "· " ~ ~ 
'"n'"'"- Ao<>'.'>" "'Y "' wnl< tbio io 

'"'PtrCIT •~TEGEq (A - e¡ 

¡, '" I'IPLICJT ,,t<m<ol tk< '"'"""' ··~ - E'""""" '"A~-~ E." 
!f,.... "" .. 1'1!'UCIT '""""'"'· " ,., k< "' ''" ~'" '"~"''"' 

P"'l""'- To b< "''"' p=i"• th< "'''lo' 
m ''"" 

p,¡, Jo- - of ,_. - "" ., '"'"~ 
"" r·.ll'UCTT -~ """ '"'~'• '" "'"" '"'"''~~- "~'""~' ' ' . "·-

y
00

.,........,. (or ~""! t11e <fl«< of" 1\'.,_•crr no«m<"' by ioc!""'"' 

"""P'ioil lype declmtlon. Fot ""~-1'<, 1'>< '"" '''·'"''"' 

IV"LIC1T Fi'EAL (~ - Z) 
:NJ'EGE'l l. N 

....., o'>at •11 ,.<!obl<>;, ""' pm....., wi11..., «•' o>nol>'-', •"'7" ¡.,..¡..., '<, "ll!<b 

'" '"'*''""'N<>. 

OE~AULT TYP!O OECLNV\T'O'i 

CCNST!Wrs. VMIAEJI.<S. ANO tXPRóSSIONS 

l"li• '""'"'"'' '""" rn.m 1l>< '''"".,¡ """~' io tnoll<""'!ks o! ""'1 ,.,..,~,"' 1, 
¡, t, 1 .... '"". ,., .. ~>o<n,,..,. r..- ""'"'"- ''"" """ ""'' '""'" ,..,., 

Sl"Y'_E MOOULE-CH00$i'IG VAR'ABCE 'lAVES 

Jo io o>Otlly o ,n.rr .. ,;,1 """'•' ""''"· ~""" .,..;,,.,1 , """"""'., '=!' !hC\ o1 
tbt '"''"''"' ""' ho~ o>ol. ~t .. y l>op .. ,., ""' "' »< d.,. "' o 1n''"""'"'""'"l o/ 

""'""'<le""'""" or, ""'"''· "'"' "''"' • •a.i•"'• lo"'" ~'oMydf.lr"""...,.. in o,rr.,. .. pom al U.. l""f'>.m. 
~ ¡o<>;l ,..,. "' "'" "'" r<u"'"" ;, to ,no.,,. vuW>I< ....,., ,..., -

"""'"""1· JI )00 """' ' nO.>>!< O> ~ """' ""' -1<! ooll 1! T. 1>.o1 ' "<•~• 
"'>oo< ;, n\!E. JI" vorioblo "'1""'"", """,Jo..,,, oo!l ,, STREET. ,.,., """ 
A. ~vcld '"'"•bl<...,...""' m loO ~molar. 11.-,............, ''"'•b1<~ loo Sooto 

ond l'od<t1ll T.,, yoo "'"'" <oll Ok<tn TAXI '"" TAX1; k<!t'l" "'""' wou[,l b< 
ST~TA.~ ood I'EDTM. Do""' ooe """"""'Y,....., """"li>e X9. 

- beipliol pn<tko ls oo wnt< o d'""''"'' of "''" va~"~lo '"" "' II'<L»l< tb. 
""'"'""" "'"'""""~'" ,_ p<Opm. Thc ~ on ,..,, ,. ,, ... ., ''""'pJo. 
JI 1"" ,,. toj><loo.n P">l""' d<•i!O motl>od•. mokiog soth 1 dfclionory ohou'J be 

"''· ~"' '""' ~ep-~ .. r _.,., .. ~ .... "'".!<,,..m....,.. ~><ma proco:od. 
11 l'<"" FO!f!RA>I <en!p;loc '"" pro<'•<"< o '""'""''''"""' liot oJ" •onoOle "'"'"· 

l<<m oo •J<< '~" f<1M<. G'Md•¡ ,....,~h ""' o :;... <011 b.'J> "qn~~!y '"""" 
'"""""""' <rn>l"l· lo 1 ttool·.,f<"'""" ¡,.r, ,.m, <ompol<tl worl """'v.,;ob'« •,'M•. 

h•vo beon u..O l>uo 1100 ddotd. !'« '"''""'· ;¡o •..WI< Xl 0pp<on i• oo:y ""' 
........ M'!~ .. 

•••• 
"' Ir " ''"""' =u.•'1 u ~· ~ !he ,..,,_ .... '"""""' !<1 wnte -..1. 

y- .. , 

' Al '""""' <ll!llp'<. ¡/ ¡;,ij - o •MIIlll• ..,.,¡ I'IUNT jo yr•rt Hotiol whoo 
(""" '~'' )'<'U ).ove uo<d no '"'" vorioh!e (inrco'"'""'Yl• l''" s!w~ ."!'!'«' 
..,.,. I'RINT .... ......., U. t>e"""""' ..., '"'"""""'' r)']>Od. 

¡_¡..,..,...,.,.., 1)" '"'''~··¡··'····· 
1 U o!"'.,.,...,,.'<""''"",.,. o,.,."~'"'<"'«" "11".1CIT "'"""" • ~ • 

~ • • -1 1 .; ~ " .-' • '''"" '"'"""' ,......,. "·"' ,.,. STYLE ~OOLILE-USING TYPE STATE~E~TS 

1
- ~~"'- -~ . . . . . . 
"<<"' ,;,. • '""' ~ -~~ ll,"' o,,,, .. ,, z, ",," "·'' "''"'~ 

'" other """"'· "'""" yw opoeif)o """"''"'· "ri'"' rwe>".,. """'"'~'« " 
"""'"' ""' .. ..., ""' ""'l""' ""' "" ~·~""" 

'>IPUCI"!" ~EAI. (A_ <i). '"''GE~ (1- "· ~S>.L f{l- Z} 

y.., ho,. >«n '""'' woy! to <l<clor< "" l)'l>C o/ o ,.,;_, 

/.Use"' oopl""' !):>< '"~""""' (llm':GU <x l!U.~J. 
l. llx t>e dof•" IJ'f><, ..rueo <'<pmds on !he !M '""' of "" ""'"· 
), Uoc oo IMPUCIT ~"'"""'ro""'" l'O" ""'" o!o!ou~ l)'r><o. 
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· SYYSOL'C CO'lSTA'ITS 

71 {'" '""l" «o>I.,IJ 
!5 lo ,.., ..,."""> 

!o"*"\ me, 111< """"""lo '":>'<><•""' b,. • •ro«•í< """·!o"'"""' ...r ""'""'""'' 
"'" ;, <o,omoo Lo '<P'<""', «•o."'1t o,",, . .,,,,. '''"" "~'""'" "" 

n Tho ,.,.., ol iho <lr<Oe>f<o<"'-< to th< J"m'"' of • ""'"' 

' Th< """ o! """"" lo¡Lct~.,, 
' I'-< >P=l of :o¡ht 

You "" "''"' iho formulo f<>t c\o '"' ol " ,.,,., " 

., " 

lo Tilo "'" ""· ~ """"" "'''"' "~ '"" '""""' {«ruo<!c<! to on oPf"'"'"''"""l In 
L'>< -"""">0! <oO<,"" U~ <lo: I)'>!Oo/ r iW<.0-

Io FORTR.O.'I, u on "'""'"'~'"• lo ., "'"" '"""'""''' oo «~''"''" o "'"~'"' 
b)' o oymho!, m. ..... """ by o '*'Uf- Tho I'AN~.\!!:1"•." "'""""' ¡:i.-..- o...,. 
todo '"' Th< fol'-ln1 ""'"'"' ;"""""' ·t• o.O. 

" 

• 

~EAl IIAOI\J$, PI 
PA ........ El"OII (PI • 3-'"592111• 
REAO {•, •. ENO • "'J ~A~US 
PlltNT •, 'RADIUS • ', PA:l'LIS 
Pllr'IT •• "OWI!TER- ·. >·"'-"'YS 

1 

PRI~T ·. 'CtfiCUM.ER~~C~ • '. '•"'•~AOtUS 
PII'NT •, 'AAEA • ', "'·~S-·1 
ao ro·~ 
'" 

Th< P"'lA.'I!:rell .......,, '= &.o• ,,., t'ut PI ;, o .,.,bo!l< -"""' "l<ll o 
"'" of J ... IJ9l65_ The luo •~o PRt,~ "'""''"'' Ul< ,.;, '~"' o! PI " <k· 
pm>k>o> '"' "' c.~«m>b.ce o"<! ...., of' «"''' l'>o t!!<ct ;, <o<>«! y ., ~-~ .,. 
~>d """''U..'~""'"""'"' <)o ,.,.,,;e,,;"'"' of PI, 

Th< PARA.'1!:T"Jl """"'"lo o '!'«¡_o;"'"" n .. ,...,,, lt lo"""'"''""'''· ond 

""" oomo bef«< ,., !r<t '"""~" '"""""' " • ''"'"m-
y..,, .. """" o PA.~A\I~Tto '""""'"" t'>< '""" 

CONSTANTS, VAFIIABUS. ANO fYPFIESSIONS " 
~"'" '""'""' '> o o) mW le '""'"'"' "'""'· '"" <'!""'"'" ;, o '""''-''' ., 0,.,;0 ,_ 

A'""""""..,.,,..,,,..,. h" t~ ,..,. """'.,o FO~T1<A" YOn.b'< ...... 't 

""""" ol ot>< ro,., '"~" •"" ''1"'· '"' '""' l><g'" ""'o 1'""· 
L1~< o >onob'e, o >)"''l«i< """'"".,,o""''" t)'f"' (M't" '""~"' =1). 

y,. -;ry t!>< typo- ol • t~m'>o';, ,,,.;~,. '-'' "'" woy )'1>' >O«Ify t'>< typo- of o 
ozro't"<. ,., o typo- """"'"'" " J"p!Jcr.- '"""""· ,. w"' o <klouto omp!~ll 
t_>p<, lf )o''" • typ< "'""""' •o 1"' 1h< ,,,.. ol <Oo oymt>ol" ""'"""'· 1h< typ< 
,........, """' """< bef""' "" ?ARAl.!ETER ,.,..,.,. t1w ~'~"<"~"",..,.o( rOt 
>Y"'bo'ic '"""''- 100>, of yoo "''" S!ZE Lo be o oym ... llc '"""""' "'1'""'"'"• rOo 
,...,... "'"' !00, ,.., ..... "" ""' ~·~"""" 

'''"'EOit~ S'Z!:' 
PA~A\1~R IS'lE - tOO) 

To <Oo ~'" oltOt «¡uol "~" 1; o PARA~ETU ""'""'"' yoo W<ll< o""""'"' 
"-· ~~~~ ¡,"""~""'""'tilo! ,o>'O!>ro ..,:y...,,...,,_ 

You "" "'~"' ><>orol oymt>ollo "'"'"'·" wtC\ 1 01oglo MRM1ETER '"""''"' 

'Y''"'''"'! '"" "'1""""" ~·"' """''""· .. ¡, 

""''GE~ J!OWS, COI.S, nRO 
PAF!A"'ETER (~OWS • 20. COLS • 100. lE~O • 1>) 

A'"""'"' "f"<ISIOO 1' o PIU!AMIITER. ""''"''"'" moy '""'"' 'Y"'""I~ """"'"~ 
""" "'" beoo p«•ioo>ly <k!O<d. Fot '"""'''· 

MEGE~ '-O::l'_l"'S1Z. PAGStZ 
PA~A~f'ER (NC<Jl • 00) 
PAfW•ETE~ r."'S!Z • "<C0t. + !, PAGS:Z • OO.U~'SIZ) 

00 
)!.,. t1 o oompl<l<'""""'""' "" PARAM!ITEll ,..........,._ 00 

• CONVEAT YEAFIS T0 SECONOS 
ROA!. SEC.W~. SEC><R. SCCIJAV. SEOC~ 
PAfW.IETeR (SEQ,I:N • «1) 
PAAAMETER (SECH~ • <IC·SECMIN) 
PAAAYOTE~ ($ECOAV • ~ . .SEc>!'lj 
PARAMETER (SECVR • ~,,.SECOAV) 
R"-"0 •. VEAI'S 
PRINT •, >EAAS, •yEARS EOU"'--S •, 

t SECl'~·YEAA$.' S~~DS-' 

''" 
A• '"" ""'g;om m"'"'"· • ....,.,.., ""'""'"" ,.,.¡ ""'be '"' """ ''"' " '"' ""'boJ" """"" ..... , dd...O p., .......... '"' "" ....... ,., .. "'';•"""' 
'"~'""'· Th'l lo tr.. '''" PARA\1ET!;R "'"""'"'" "'' """P'<, "' '""!" ;,, .. 
.O ;, ""'""'" "' o ""' "'"' oo - oOt "'"' of"" ''"'""'" """"""' SEC\OJ~. ----
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CONTROL 
STATEMENTS 

AND STRUCTURED 
PROGRAMMING 

1'-:TRODUCTIQ"' Ore e~ :he remarkat>!e L~;ngs a:>outa computer is :ts aOitity 
to !'la<.e ~ecis•ons. SorT'e COrr'.:lUter o~ograms fTII!~e decisions so comptex that 
t"e vograms seem ~o ex'1'bt: almos! human in:e·::gence. Yet all orograms, 
even ~~~~ ,.,ost comp'e•. a'e rT'ade up o! comp~ta:'o~s and e'emen~ary deci. 
s'ons Like 'he ones yo•J s~udted tn Chapter 1. T'lese etementary decisio~s 

enab'e a p•ogram to choose betwee-. a!ternative instruc:•on sequences de
oend•ng 0" tl'e O'Jtcorre o! a stng'e cornparison o' !wo r;uantLt•es . 

In ~ORTFIAN, yo·J orogram a dec:sion us•ng l!'l IF stalerT'ent. You were 
tn!roduced •.o one !orm al the IF in Char:ter 1. !n this cMpter you w'tl tearn 
sboul o!~er torms ol the !F. and abo~t ~~e retated ELSE tF and ELSE state
r.-en:s. 

An i1T'oortant use ol decisions is in contro'!ing program toops. One way o! 
..,-,:ing a loop is to use an !F statemer.t in conjunction wtth a GO TO. Anothe' 
~e:'>o~ is provided by t~e 00 statement. 

Th's chap•.er also covers !he ot~er FORTRAN s:atements used :o con:·o! 
l'1e execul•on ol o program: t~e STO?, PA:.JSE.·and GO TO slate~T~ents . 

A main lheme of this chapter is the need 'or struc:ured programm.ng. This 
chapter exptains the bas•c control s!ructures tor wri~rng prog•am toops and 
dec•sions. Structured prog•amming is a met'>od o' comOintng :~ese contra: 
structures In an organizad way that clear~y re!~ects the pmgram's meening. The 
method is very lmoorant 'or wntrng prog,ams t~at are easy lo understafld. and 
n•erelore re:•eb!e. 

C0\'TROL STRUCTURES 

' The "ctured ftowchoru we hove bc:en u<ing ore mode up of rectang bo'" Q 1_ 
ronto'ning bo•ic Jn<U\Iction•. These bo.es nre ""emb'e<! ro <hnw •~• ""'"' IH "''''"'' 
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to.,.,..;..,, .... O:O.'t:ed 00!. Th< •O<iOOJt wO)< <~ ""'"''''1 '" bom "'"""""tOo 
dilfo"""'"'""' "'""""'"""In "P"'"'"f ''' ·,~, ot'" •'~<r·C\Jo, 

w, ~.~ .. • b<>lc b~oc\ in o'""""'"'' ~o~.,,., toN"'~"" 
1. An ernp<y boJ., "' 
¡_ A boJ. ""'tUtúo¡ .. ¡~.., :cut '"" ""' ... .t<t ,..,.¡ ¡¡.,. """"''· .. 

'"'!""""'· or '" <M'tpot '"<tru<tioo) 

'""''~" """' ~""' w;c bl<X'<o "" b< ""'"''"'J '", "'"'""d "o~'"""·- w, "" 
,._o bloclo. io & =-ted ~ .:,,.~, oo loo!""" <l<!mOon. A f,/O<i " o 

'""""..d "ow<b., """'" 

1, A Oook ""''· ..- , _ 
l. Aoy «>ml>l .. lioo ol bool< blodu ~~""' "'_,,.,..,¡ !1'0ftl ol\< '""' "''" ·-· 

;, fi'"" 4.1 • 

" s"""'""~ '"""",.. 
l.lf·w-10<-

l. Wh;rc-toop "''"''""' 
'· R-·loo!> """""' 

lo moy l!<lp 'fOO"' ooómt.wllhe olc~•ll•"" of, bloo;l; ,¡ '"" "''" o1 ,, 01 0 '"" 
of poulo. s._ yoo """ 10 .....,...,....._ of """' of ,..,.,, ""r<> '"" oluo M 
Molpop<t. Yoo '""f"ll dlctn togerll"· ""'"''"" oo .oy of!ll< ¡.,.,.,¡.,,ro mñ< o 
llo<<. y..,..., po<..,. or 1:10« ,..¿, bio<'<• .,;, • .,.,,, •1-'-" ......!ing 10 '"l' o1"" 
¡,.., ,.,.,, to mUo o<h<r bloclu, '"d •• oo · Tho objoct of lho p"rl' ¡, to make 
"'""'«<! ftowcbatl. fipn o_; ~~~• o '~"<''' ••omrl<. Th< olo\0<!0...:; "......,.., ot 
"" "g~o of lho """"' ;, moclo In'" "'P' bt •rr'Y'"' <~< "''"'· 

Yoo ... ,. IIIQ pnrlc fot ,...fl<lf. Dno~ '"' '""""!'O<l Olcwdl.on Y<'"..,."""' 
of, "'" ")' to Ootlltr>J<I lt ffom bii>J< OlO<t. '1 oopo,<o¡ '"' '"'"'· " '' Fl"'" 4.1. 
Wl1l>, ¡..,. """'""""""""· ,... co• ,...,;"''' '"'"''~ of o 1<>1< '"-"' 1<•1 1""<· 
,..,; ftow<hort O&n be """rt>i<!«< lo 0'11 "'"''""'"· '['o.., """",.-m..,, wo "" "'" 
... lo<t .. fol'-'< 

''""~~ "'"""'""' , ...... ~..... ·-~-· ..... ~ ........ _ .. ..,........,.,_,.,,,......., ____ .. 
'"""''"' .. ,.. '"'' ..... ""oJ" ,,. .. ' t, 

O... .. , of looklo1 " Ohll poioofp'o ~ '"' " ...,.i<!d o "'"'"~"" al o m.<~~ot<d ,........,, A,.,.,,..,., ft-.n 11 !he'*"" '''"~., • ~lool," P'"''""''' ~., .. o, 
e.. oho ,.., ~,.,, ..... ol !!>< prio«rto ;, "" '""' ,on!sol "'"'.._"" "' o'l .,.. "'"'· 
Aoy pro¡nm, oo "''"" llow 1011< o<~""" <•"" r'<•. '".., wrlo1<o by "'•¡ o~m fooo 

._. ._ 
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CHAPTEI'. 

.._..., ... _ ·- ...... ·-""' 
""""'" of "" 

00 TOn 

ol t>o 00 TO ............. , •. Th< ¡.,..,. ""..,.."' ;, 

"' "'''""'"' '"'"""""' ,_ .... ...., ... 
no~ .,.,.. .-: • ~·"' un 

lobo!, ,,.. ,,.,.,..,., 1~ l','TOGE~I ..- • lo 1 ,.._ "-<><" oo (<O<o ., -
•
• ''"'-' •. .., • ,,.,.,_ ·- '''"''"' ""'""'" ""' "*''""'"'· .,,. - "'""'' .... """' ,.,,.........., 

A•)' """"" 1\l>O, olc..,o, .. """' .,.., oonof<' 
<!le ...., !>b<l. -· '"""""'"' -~ . -·· .,.,,,,._, 

'"'"' ' 

STOP, PAUSE, ANO E~O 
' "·s 

STATE),' -

..,_, FO!t'1'1lAN -·-

'"' 

""""" "'" """"'"'"· "' . 1 <onn'"oteo . t\< STOP '""""" 
1>« """ m<, • ''""' .. ][ '"' """' "..,.., .. ,.. ........... nar.c ... """• ,, """""· E'<D '"""""" 01 , .. ooe!odo < A STOP ot<t<m< 

'""0G~A" F1N$HEO' "~ 

' "")WI 
' ''"'""'"' ,. ,,., for oo)1h,.g, , ,_.,.,¡"...,..,., 

"' ... , ""' '"""""""'1" ' ,,.¡,¡ '"' The ~=- loi"ll "':'. O. '"""' oymmo, •'><'"'"'""· Thlt footo~ ::.. """""'' 
"""'" comp!O<..- 'l'>:C STOP ''"'"''"" .! 0

"' nQP """""'"'" on u t'>< l>roP p 1 ...... ,...,., '"'""' '"''1"'"' ol l'"'" '""'"' ' '[ , ... ~... ""'' ... """' -<>t"""'' ' '"""" .. . '"'"
11

'"'ut"SE ,..,..,.., ,......, 
'!'!< , form '' ""'"''"'· .., 

•""'' VSB ""'""'" "" 
P.W$0 '<1<""'

0

'"' 111" o~er' p~ "- " -.., 

1 llh • !TQP, ""'~'' """" "''" -di«! of <h~ """"'..::..;,111 '"""' 11>< ""'"""· Tho ..... "' -ter "1'< . "" PAU>H. "'''"""' follow"' 

.. 
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~· ~~. !.pi ...,. <o """ '" IP b!O<I 00 '" EI.SE -· ~ ~y t>O<U<on¡ <he 
oroo< IP " ~!.SE """"'"' '_,.. ____ 

1., .. we IF -•· ¡ .., """'" '- .. IP -· <>" ~ O~E "'"' ' ......... ""' ! _.. .. al __ .,. __ 

L 
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Tl-iE E~D-OF·FILE S~C~REFI 
1.'1 THE FIEA~ STATE\10.'1~ 

flpt< U,,_. 0 """"'"" 10 reod 0 .. -.. ,_,....,,., pr;,."" noool>otood 

- ¡,.. pro«~'-

.,. - lhl> ~ ..;!ll ,_ FORlliA.'' ""<m<..._ 

10 FIE.lC •, X 
.....,.,. '• X 
QOTO 10 

HGlJFIE U 
~looP TH.\f f.t~ W''!l~ ACL !>iE DATA HA$ i!EEN RtAD 

' 

To do "lo In FD~T~A~. _...,. "" '"'""" on md-ol'.filt '""'"" '" t"< ~tAO 
~~"mool. An "'"'P'• '" 

~EAO [•, •, END • 21'1 _. 

lo'"' md.of'-l~<lpe<i!..-_ n.;,llEAD ._"~l.< o-...., IIEAD "'d G0 
TO >!al<meol. lt mmo Co """o""'"' [o'){,¡,,. 11 L'o<re lo""""'"' inpuc doto. 10 ¡:o 
.. ,...._, ""'""" 21>. W•J Cilio lorm of "'' RE.\ O, 1"" .. , •rifo "" -« ;, 
H¡w.o o.o ll~e cbio: ,. 

'" fiU.D (•, •, E''O • 2ll! X 

~"' ·-. G0 TG 10 
20 ""0 

11 ch<r< "< 10 "'" -· """ -- ,.,. md-of-1!< •pe<i~ ... "" .. '""" ... ~ ... 10 
o..., """'gil !!>o loop, The prng.,m J"'t "-''o vohoe ¡,.X,'"" tlleo JO<I on to "' 
1'!1.1'1! 111""""'" The ,..,_,.,. """ "" Ri;AO ¡, <O«-"rod ....... lo .., -. doco, "' 

'" oromm '""''" co '~"'""'' 20, <11< ll.'ID '"''""'"'· wh><h llop> <IO«J:lon, 
The -11,.,. of"" ~AD 11"-- an ·--~~ '1"<1~ lo 

i Ra<O (·, •. E..O • •1 hf 

'''"" • lo o""'"""' lot>ol, ood ¡,,lo"' IOoc of '"'"'1" 1o '""'- lt ""'"~ '11<od 
"''" fot ... ......., ....... - .. -- • ,, ...... ;, .. """' "'" .. ,..;, " 

In o •tru<Mool !oweh.,, )'00 """"''""" the ...,_,,.~~. opeeof~t In L'lo: ioopl•J 
"""''"'"'., ~· I'II'J"' <.O, <o b)' ~""'"';""u i• AJU"' 4,!, 
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Foo """P''• 

mem ''lo S • 1 1«> c\o.o 1A .¡. l81" '" •'!•l<•. you 

.lT. 

.t. 

.GT. 

'" . m. 

"' 

{N+ 11 <i1A + 181 

< 
• 
> 
• 
1 

T"'II.E '-' 
R~J,AfiCN/Il OO'!ORAIO"S' 

""""' 
~-""' '"'" "'..,,, " --. 
a-.. "'" "' ""''' '" .... 
N«-1 » 

lf }'DU "'""Por<"'"' <>p,.,.lono ol ~'''"'"' 'J'p<>, • """ ,..,...,,.., UU. platt, 
~., io ""'oo!.-orittul'l<!k, For '""'P:,, "W<»< ""' s ~ .. •"'<!<> ""')lo 
ond )(,.o,...¡ •orloblo. The•"' "''""'' '"' .. :.,lon.l «P'<>IÍOO 

N .GE. X 

PO!mV.N ''"'""'N too 0<01 ,¡ .. _'"~"''"'<lo,.,¡ voiO<of X. "d eompo«o t"
..,.lttouro. 

Allol <h• ~o! IF ,,,,.,~ tl~t )<111 1tn>< '"" '"" Iot '"'" .,_¡ ''"'1'1< 
.... u...r ~n.o,_,., i•"" '"u.o be ""Y"'"'....r oopm0011, "· ;, 
l..:t, '"Y lorf«l <<prmico. 

LOGICAL EXP!IESSlONS 

- .. _....,.. ... liod of 1-1 e<p<10~oo .A IOJF<.ol ,,,_,Ion lo 
R:IRTRA"'I•,. oopno~oo thot;, """' ""' "'fg/1<. '"'' "P',.'""''""' «lkd 
""'""' -.. """ we ¡,~;o 111< ""''"""" ,..., " 11>c "'"'..,..'1<~ ,..,¡, of 

""'""'" loll•-· . . Tho ,_.....,.... klll<ai.,......... ¡, FOIITRAS "' ,,.. - ,....,.........,,, 
~~~"' _., !l!o ..,,.. ""'"oodfo/,., In FORTRAN, Y""""" lh<,. '""'""" '" 

.......... --~ .. -<m ...... - ..... ,,.,..,. o-so .................... ,_,~,., 
-~-·- ..... -- .. ~ ........... .,.._ .. _,.,........_ ·-

~--· . .., ............. , 

•• • ';t. "• - . 

""'"'"~-
- - of loP:ol ............. ;, • locbl -~~- , ....... ¡_., 

'"'""'' "'"' on in!eC" ·~'"'· o 'o¡ie.l vua!ol< ,.,., oo lool"" "''""· Timo '""" 
"" only - ~"""""' ..,_ fot o loP<o' ......,., .T1lUI!. ud .fA\..'ll!.. 

Yoo"" dod.,.., «rt.oln nnobl., <o!>< lot:''~ by ,;,1 o LOCICAI; rtol...,..l, 

""',.. r.u...,"" 
LOO>C.<l •. O 

n.;, '"'"''"''" ,....., ""' r .,., o .,.. •ocreo~ • .,.,_ 1a "" _..,._-
Too LOG!CAL """'"'"' ~ite ""' INTWI!JI ond REAL """"'""' ~ o d«lo,._ 

'" ,.._,."' ""' m"'l"""" .. ,,.. "" ftnl '""'""""'""""'"'In lhe p<Of<Om. 
Yoo ceo.,.;,._, ..m."', looi<>l ,.,,;,;,, '""1 o Jogl<ol .. ~,.m .. r-... , .. 

"""'"'""''"""- ' -

., ... -· " • io¡;lcaf • ..,,,, ..... tv>'tui<oo ;, • ·-· ~~ 
YES • -~'JE. 

-~ . ~- .. 
!.oobl .,.....,,.... In I'ORTRAS joln io¡lnl ''P""~'"" '"""'" Ul r,., now 

\oP<ai «¡N • S- J'OO ....,. ., U.... ~ tk - of tk no! .,.roble X • 
~>:<....., 1 ond W. In oiJobro yoo wooM l>'ril< llils c<Miof!IJ'"' 01 , 

!n FOR'TRAN, Y""'" 11>< lo¡lool ..,...,,. 

·~ 
.. Jolo- ,.,..,..., """'"""'· .. ,_ 

1 J.li_ X .AND. X .1.1!. 10 

no.-..,...,.... ......... of .... - .. ~ .... .;- ,'Tllm', .. 
.FAl..'óF. .. 1< lo ""' 11 ~nd only of bo•" of ,,.. "''"""',.. true. 
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>e> ~-.......,. -·· ·..,...-. ·--- ---
Tho lo¡l<al ,,....,.,, 

N .lT, 1 OR. N .\IT. MAX 

'w tho v.loo .TRUE, of N "len""" 1 01 of N " '"'"" tOoo •v,X. lo """~'Y 
_,_ .... -...,..-- """"' ---"' ,.,. ........ tru• ""'Oo<h.''!!. ""'" 
,.,,, ··-p"' ulad," 1< uw~ly ""'"Y""'"""''"' booh. B" In FORTRAN, tOe 
-~- op<m«,..... ·-"'oh< ... -.....,. ,....;>ly """'-" 

Tho ""''""' 

;, '"" ,¡ P" "'"'"' Q ;, "'" bvt ""'- n,,, ;, ¡, l•>t .OR., trut it ml"<l" lbe 

-~-'"""· ToOio U""'''~ o tn>lh tab!t. Ir.,..,, al! ¡>OII'blo !Moomto o( >f'l'lrin• '"1 
o/ ""' ~cal "~'<"'"'" .., ,_ loo>nl _..,.,. P 011<1 Q . 

lo o...,.. '· yoo >1~ rt.. rul .. '"' "'''"'"" .,,...,..,, ,.,...,;..,,_ 0.. o( 

._ .,., solcl,.,., ""'"'~""'"'""' ;, - t..r ... "'<11'""'· .,a,....,...,,. ~llc< 
1>) pareoc.....,, Th ... "' ''""'"' ,.,., ¡.,. ''"'""'"J logi<ol "P'"'''"'· 

,;.., 1 l .. icol <>pR>oioo i3 """""" '~"<- Yoo wnoo "'11 opoR«< lo fuml o!'" 

..,...._"' ~ .. -~ '''" '""" ...... 1&1><."' ., ........ ""' ...... ,,,_ -1 
. "'ll". 1 -L~. J 

~ ..... ,..~--
....M ..... ton .. """ lo ..... """ of 0 , ..... , ........... 

;o.,..llrn. ... ~oau...J. 
Tho lo¡:ceol oponoto< 

.Ea\'. 

"'u ~-or '*" loJI<al ,.,...,iooo m eqoi•ol"'· cl01 io, ,.,.._""'Y,..._, ""' ...... ~ ... 
P .EOV. O 

, .. ...,u~_, o ...... , 
Th< lo¡:<e~ -

...... -r.·., 
.. 

;, Ole """"'" or "'' .I!QV: o¡><<>too. 11 '"" ~~c..., ''"' lopc.l "~"""""' .,. -
""'1"''"'- n.o ............ 

lo..,. !f p;,..,. .,¡o lo''''"· otlf p;,. r~".,., Q;,. ""<- Tho -~·~ov. "P"'"" 

lo oomotl..,.. o~ltd '" "''"''" "' 'f'<""" ''"'"" """"" i"'<'l'""""" of 11 " lhH. 

P m:c~. e 

. •, 

• • --

A'-.,.......,,,·,,,/,,,¡ .. ,..-.""'·-....... - lo 
Ck'P"" ) 

11<1-~.,........ (.L1 ... ot ... L.It, <.l5., .!Q., .~e.l.,. ...-"""'"'.,.,.. ... _ 

Uolou - .. '""""' b> .....,.....,, 10(\<ol .,......, ..-. ,.,..,.. ;, "",........, -,_ .NQT. 
J .. A><D. 

. " o, .I!QV. 00 ''EQV. 

........ """' ,.-., ..., ......... -......... _ ... ~, ... ""'· 
The !U>t nlle - """ .,. ... ,._,.. ... 

~~ .. o lo¡:jool "'P"'""'"· Tho """'""''"' !<11 you 
--- l'o< «OIOplo,,.. ,., .. lmp'11l>ll 

.MJT. 1 • 1 .~ 5 .0"- N _EQ t 

_... .......... 
~"'lt. [p + 1) .EO. OJ) -0<1. (N -~0. !) 

,,,.,. ____ .. 
~"-"• h'l'f><" 11 yoo !<&ve oiT lhe 

Tbo- """"""'.,. ~ lop<o.l """"""";,lo rp ""'""'"'·.,.,_tilo IP io 
uoolcd, tho 1o1iool ,..,...,,., lo,,.,."'"'- lt noluot<d to yiol<l o •ohle o( 

•.tRU~." ot ".fM.SE.". No •olv< """"""" -""' IP '""'""' '"'" 
'"'''" ""'"01 oo ohe lf blt><~ "' th< Et.SE bloc~. 
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CHIIJ'TEq CO!flROl STAW"ENIS ANO STPUC:TUPED PAoGRAMM!NG""" "' 

lt N< 0 ·- -
"""' 'EffO( 1 

:;...- ;· :. ~.-~ '"' ·~· ·-· 1 ... 
. 

. "'·.· -. . . ... ,• ... 
• 

. .. 

. -
'· ... 

T»< we hlod '" ""' "'""''',. '"""'· ,, ''"' '""· ''"' "" ""'" ,,, ct.."' 
..., .......... llr<ly, ""' """lile ~ .. 

lf' JN .LT. O) THEN 
PAI..r •, 'ERRO!'' 

' .. 
·~· 

.,~ -~"' w ,.,......,. ;. .. ,k.! • lor'<o' w ... ...,_,_. Rro« •.10.,.... 
"' ¡'""'' fonn. Th< "''"'"'"" '""" ""'""" "" b< '"Y '"''"' "P"'~''" Th< 
,..._., an be"'> '"'<ol>l>le '"''"""'- t>< fol"""nc 00, b""" IF, El.SE 
IF, END IF, F.ml, or '""""" IOI'"' JP. (Somo of Ll•m '" O<>C"!kd '"'' io -''' --· 
F:X<I<I'U ._, ,~ .. '"'""" .. ~>«< .... 

'<o« ""' "'' E."D !!' ~ot<m<m ;, oml ,.._~~"' '""''""' '"' IF b!o<k. 
1! lo.,,. ol- oo """'" <mP'J 1~ "!oc>. Fot ou..,te, flp,. '-9 .-o 

pro«dor< "'""Y'· '11 XWN ,o; X" X\I~X. do.• "«hio¡. "'"""'"' P""''" "'"' 
_....,""' 110p.• Yoo <>n...,. ""' ;, «n,...'< .. fol,....,, 

Dloo!" ""'' s- ;., ......... ~"' ''"" ¡., _, ,,.., """'' .........,., ,.. .... """• 

"'"' - • - <""' ''""' ~ 

IF (X- .LE. J( ..oJ<0. X l~ X""""' TM~N 

'"' PWNT •. "E""""". X 00T ~ ""'~o.~· 
~~ 

~o• 

- ... y .. - .... ,, .. - .... ,...,u..''"''"" .... .._... ........ lf 
''"'"· 

], "" .... -- , ...... ,..,. 
1 .,, '"''"' """'"' ,, .. ~. '"' ''" -~ ..... '· ,. ...,., - "' -'"' .... "'""" 
..... -·- ~ ........... wo ~ ............... -··- ............. ~· ~. 
" .. ""''~"" '"'"· w.~ • ''"""" ~" .,,_,. .. ~. ,.,..~ '"""'""'" '""'"'"'' " ..... 
"" ""' -· Oo ....... ,. -· ........ - ......... ""' .......... '"' -~ 
'"'""''"' ''""'"" o, '"' _., MlRCENT t~~RJ;Ase "" P"" "'' '"""""' <~«~-. """""" , ... --~'''~"~· 

IF (.NOT. (XMIN .LE. X .. ~0 J( .LE. "'"-"11 T~C- A ~·oor~·"' ""!A1"""~"1 Wllt< A~ 

: '• •[RRI()01, J( OUT O!' AA~3E" ~==~~=:~~-~;:·o:-:--~;'-~~~~=~~=~] E.'<tl 1' '<MI"< X<'''"' - -1lNft i> , ....., '""" of '"' IF .,~.,..., ·~"" '"" < .. ,,. '" =-fiol .... n, 
.,,.,., o oinal• ........... An ~mpl• ¡, ......, "'""' _ , ""'or _. 

IF(NlT.tOO)N•N+I 

l .... ,..o .................. l, .......... :•::~:. ........ ...: 
lo plo<o of""'- ""ffiE.""" ~ '"' FURT~A" ~'""'"'""N • N • l."" Th~ 
..,,..,..., ...,......, ~ u."'-"'"<>l ,, ""'_,,. ... ., -s .Ll. lOO"""""'· 01,..,.., .... ,,.. 

,..,_,M .. -· .............. -"',._,.,,-· 0 ................. .. 
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CHAPTEP 4 CONTIIOL ST ATEMENTS ANO STFI'JCT'JF>ED P~OGilAMM.WG 
---, 
'" 

"" ·····~"' - - "' "'"'"~" 

·-·- '"' 
1 St•·-· 1 

1 , .......... ,.,.,., 

"'" - _ .... 1 , .... ,..,...,, ,., "'"' ..... ~.,~ ... \o bo """'"" " • """'""'" • '"" 

"'"""o ¡J ...... , lop-k'" ""'<•- To '""""' ''" -~. ,.. ""' .., ... , 
,_,,.,.,, rm.!. ,. lot<O" ,._,.,-, '"'""' '"'m "'""· OCO A>O. '"" "" A\tT, "~ 
.~ ........... ""' ........ To ..,,..,,. '"' !"'"'"''"',....In,.,.,_,.."'"""''"""" 
_, .. - ....... O .... M,- '"''',. '"' o!J Omt>,,>t, "'I"J'I)"" "'"" 0) 10000 ~ .. 
,..._, .......... Thc I'Oltf!IA ~ ~~"'"" ... 

<>el INC • 1~ ~'IT- O'. O A"'J.OL.D A\OT 

"""' " --~ ·- "' ~"'' ... '"' "'~'" OW AMT ·--~., ...... ~. 
"""'·-" ""' '"' .,~·- ., ""'· ,,, , ..... """"" --·· .. "''"" ... _ 

"""" ,.....,.. "' " ..,. ~'"" oc~ "" " ""' • 
r ...... ~ ....... w• ,.,.,..,, "''"""' '"'"'" ,, """'"""""" ~~=<r: 

"'CI"-'<! '" rutctl<":" OOC0U.S1• 

~ .... ' " .... , '"' ..... ,~. ,..... ... ". """ "'"" ~"""""'"'' ..,~, ... ~ -~ 
• 01...:ll~S ORUG 9TORE PRQGfi.W 
• CO"F'IJTE PfRCE~T rffCR<J>.S~ Oq PE;~LI'."' OECR<ASE !~ S>.LfS 
• fOil EACH rTEM. -

J'ITEGER ITE"' 
f'IEA~ 0\.0 AMT, ~ Mn. I'Cf I~C 

. .:.. F'GlJAE 411 
T0°-lEVE' ""-.SlG~ <()R l-'1' ORQG ...... IN E.._..\I"'.E 4 1 

i -..................... 
-~-

1 ""'"""' .... - -· 10< ......... 

"'~'· ""'' . ""'" .... 
..... "OM, O~ 0~1., """'''"'· 

•ooo ... • o ,., 
"" . 

1 -~"¡; ... "'<.- o 

"~~<~-""-~· 
'"" .,. 

1 p..,,""' O<IOm~ """' ""''""' ,.,._ 
1 

..,....,,, O<l •<><.. 
- ·~'- "<><'- '""· .• ,~,,., •~e•••"'' 'f>ERC'"T O<C"""'E' 

10 REA~ 1•, •, ENO • 1001 ITEM, 01.0 AMT, ""W AMT 
IF {01.0 AV'f -~E- O) Tl<EN 

F'CT '~C. 100 • {NEW AMT - 01.0 A""1i01.0 A..-r 

~· f'CT INC • O 
ENO '1' 

W IF'CT ""' AlE. 01 TI<EN 
PRrNT '• ITEM, L.AST .,0'-ITMo 1', 0..0 .....,,, 

1 'THIS MONT>! 1', """'AIIT,' ', 
1 F'CT 1NC, ~RC.''T INCREASE' 

'"' ,.,.,...,- •, LA9T "'D'<TH. 1', OlO ...,--,, 
1 'n<IS MOiffi<; 1', ><EW ....,-, • • • 
1 PCT '-C.' PERCE" ~I:'CRE'ASE' 

·~· 00 TO 10 
000 ENO 

SM.E MOOULE-STAUCTURE') P'lOOA.I.V,.!NG 

' 
' 

1 .......... ~ .. - .. "" ,..,.., ....... ,.~, ... ,.,-........ , - a... or "" ,....., o~~rn .. '""' r.dn¡ 111< ...,. .. ,., _.....,...,. lo ,_, ,. ,.,..., 
pro¡r<m loJi< <!<"lf. Wioho"l <art, <V<n o olmpl< P"'l"m "" \>o<•"" o <Oof,,.; 
..., .. 011 ,_..,_ eo..m""' ro1"""''' """'Pi<' . • 
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CIIA'Tf.ll4 CONTilOL STAT!ME~'TS AND STRUCT!.PfD PROGRN~MI!.'G 

~EAL X. urm, OX, V 
~!:AO •, '· UYIT, 0X 

' !< ¡.< LE. UY::) GO TO 1 1 
STOP 

10 •••• ox 
G0 TOS 

" ·····2•.< 
P~rNT •. X.~ 
GO TO 10 

'" 
"'"' """"''"'" "" '"'"'"' ,, ... , ,. """"""""- flut """' dO<O .... """"'"' 

do' Ir,.'''''''" to ""· Tho ~""'"'"'· """''' "-'•k•ll)' oinoplo," "'''"'"• "'''"" 
o''"" "'' ¡, " """'"- S.. , ... "'"' '''""'' '"' =·~ '"""'""'" ¡, """" w< "'""'" 
~ .. ,,,..,, 

~EAL x. Y, sr•~r. ltviT, ox 
~EAO •. STA~T. L'YrT. OX 
X • STAAT 

10 IF (X .lE LIMIT) WEN 
V • X·-.> • X 
F>ArNT •. x. Y 
x-x~ox 

GO TO 10 
ENOrF 

·~ 
Sln><lo""' ''"P"''"mlog" • r«;hoi•" of ""''4'"& o JI">Cn;m'" .. otpoil«< 

••Y b)' -i•i"'' ........,,.. ''""'.J"I oo "' t>o>ie """'al ''"""'"'' ''"'' " "' 
"qioo'"g ol ,.;, ohoplu, Wo ''''"'' • '""'';,o ""''"''<d ~""'"'"O,"''"' oo 

ro)'F-¡=~ 

·~· EN~ rF' 

{0) IF -) P<E~ 
ase -e~o w 

(<) '" -~ r><E~ 
_., 

E'-SE 
8/0ok 2 

E'IO r< 

'"'' '' .. /fiU:- """"" A -~ _.. .., "" """" '> """"' • om•~'" bloc> '""''. ~"'''""" ,, '-" ,..., 
r.Ool fF --) P<EN -G0 TO lObo/ 

ENO 'F ....... .,.., ___ ~ ............. ,., ....... .,. ........ .,.._ .. ""' 
, ..... "~'<'' .... " ~. '"""--'F-)OOTO-

""'"''' •!<ftlli.- r!>or 1'" .. :., !..- ""'"'"1 "'"'\o from "'''" blo<h- Wo '" doM<. Tho>< "''" '"' ""'P'Y .... F{lRTRA~ "'""" o1 1ho ,...,_ for moÜ"J _,.m! 
¡ P'"""'"' bio,·; '" o "mil" n'" "<'. ~- Th< pnocipl< o! ""'"''~ ""''"''""''"i ~;,.,. ,.,¡,,- '" lh< followio¡ 

,.,_ "'. ,.,.,._ ·-' ............... " """ 
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Ro~ l.,._...,-. A ........ ,_,\~ bo-«, _1> .... ,_ """'"'" 

''·""';' ......... 
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~"""'!'"' for F{l~TRII~ J>OOtrum-

1' """""'. '""""'"' , .. ,._ .. 
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1 _.. -· " ... '"": ..... , ... """" 

[ Wo d<f'" • ,,..,,..,¡ P'""'"' te bo • _..., "'" foil'""' "" ,.,.., 0'1 PO~Tll"~ 

1 
>ftl1 i• "'"" ofl "' '""'"''' .,,.,..,.,., ¡,.,., • ''""'· • 

¡, coopcor l wo ""' "'"' '"""""'''"' o1 ,,.......,. _,. "" '"""""" """"m 
r..dollilll>· w.,,. ,. ''"' '""~'> ,..., doi•l io .,, '""'r'" io '""'"'"• '""' 
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CHAiT[f! 4 (;{)NI ROL ST AIEMENIS MID STFI(.ic rúRED PROGAAMMING 

STYI..E WOOUl.E-l.OGPS YMH A~ EXIT 
IN THE MIDOLE 

Co"'id" ''" P""'"''" io f<¡wt 4 1•. TIP> io .. edtnp~ of o loop '"'th &Hoit 10 lh 
mO;Idl< Th: loop""""'"'" in!tru.tooo ''"' "'" ,( amJu.,, 1 i> """-

• 
• 

" 

At fi"' ¡I.L-.:e. thio a'¡;otilllm "'~',..'~'~"'"lo f.o ""'"'Y of the "'"""' ~ 
eo;e•«l; " " nclth" 1 ~hole-loop """-'""' o,~ , """"·loop """''"'"· We o.o 

"""""· "">'tonn ti>< ''"""""" inte o ~••le-loop '"'"""' by ili< "''"'""' 
introduel"g , o;on<rol ''"""'' 

" Su!'P"< tll>< P ;, , ~og~.J '-"'"'' •O~h"""' u«d ""Y"i><r< el'<"'" 
•lgcnlh"' To 0<¡1n woth, loO P b< """· Tben toodofy lbo ....... cootrol .....,¡,_ • '~" tbe loop .,OL, 
-1 .ANO.P 

' • 
"IN< w,uw. "'' J<>op, 1/ ro.docO., 1 ¡, '"''· 1« P b< r,;,., To, '""'"U.. loop 
MUnl cooJ"ioo '•1,., "'<h.>l lile""'?,......_.. 001 tbe '""',«m.,. (!';;o"''-" 

y.., ....,Id"'« 1llo los" of LOe,,,.,;.,,.,'" F'""" '·" ... • 1) "co"'"' 
'""""'f "'•' u.., ... """"""· 

·-·'""E. 
'''"~"""'"""'! '"~" 

1 ... ..... "'' 
' 
1 

, .. 
1 ·- ..... 

,,.,.m.,,. 

F>(;l o-.. . • 

' 
"<e""'"'' , 1 - 1 

$1>1omeot > 1 . 
"""m00L 3 

. 

A "'"''"' "'"'"'"' '"' b< "'"1 '" Lo.o.fu"' • "'P<>' I<>•P wi"' oo .,¡, io"'" "-'' • ...... ·- • . .,._., '~'" ,_,........, oo""' ... "' """"''""" 
""'"'' ,..., • ,.,.., loop"'"' no'""""",._,,,¡, 17). ¡, f-'<0, • ""''~ t«bo;Q,. """""'',.. '"'"""' -"• ""'""'""-

1 s:.-.. ' 

-
''"""' toop jgOto...,_<l 

"''""'""'' 
tO LF- 1),.,..... -· "-'1001'0>0 

~-· .. .,.,."', 
r;o TO '' 

"~ ·' 

FtOuo¡ , " 
~lOOP WIT~ :.J., l;ltO 1~ CHC M,(>D<.E 

1 

lt CQodol"" l ·-
1 s .. ••~•"" 

1 ""'"~""'' 

•- ,muE_ 
t0 " f<M<'""' t .MIO PI T;<óN 

_, 
tF """'- 11 THEN 

e • r...s.; 
~ .,,..,.,.' _, 
'""' " GO TO tO 

·~· "''-"'' 
too r.. , .. ~lo'""'''""' o ~Otl< ltto¡~ ooto o "1"" ¡,p, o< •~•..,... (!'.=too 1&). 

A......,, <..O olloop """ .. "" io '"'"'"'"'-"o loop'""''"'"""' """ 
<"d of "''" "t<.~r..J oo • "L·AD ";><«<;oo. n., <1,. <ut ilio 1>< W..i<tl bJ 

'""""""'"1 o """"" v>nd<o. "'"'1 ""' IOSTAT """""""· wh!dt it "'"'""'d '" 
Cltoptet ' 10 " of"" ""'"' '"'""~"' io FQIITII.It.~ to .,. ,. ..O"'·Ók ..,...,.., ""',...,...,,.'"'...o or ,¡,, blod. A '""" woy to •••"'" •t!dt p«><od"'"" '" 
'"'''ti>< ~EAD the fi~t '"~"'"'.o( • b:.XO >nd O.,.""'·-·~,,...,..,-· to""' a~,.,....,.,. of t"c follo•••J "'~k. Y"" '" "'" 011< fmm 

· - 1 ~EA() {• •. E'~ • !al)fl <J ,., 

~· 
CO TO """" 1 

,. .. , , """ 8!o<J. 

roe '" pe¿'"'"' f'I'P-•~· "'~ <•• "' """..,.... o w.,k loop. ""« tbo """' " 
··~ .............. ,.,.._ .. "'"~ '"~·· .... 
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'0°·CEIIH ~f:SIG~ FO~ SOCI'l~G OU~O~A''C t~UAnO>.S 

••'•••· -o 1 
~-·· ...... ' ... ""'"'"'· '""' ,, . ·~·'~ .... ,., ... '"" '"" ,,,. '"' .... , .. '" ,. ... -.. •, ........... ..,. "" ....... ,~ 

WMO "'" "m.,..''"'· 

.... "'""' •... "' .. ~ •, 

..... -. ,... ... ""'"' ....... ~
•'-1.-:o~ 

,. ,..ry.., ......... -"' '"" •,- '· ., ~''u. ... -~ ........... """ ..... 
""'""~· ..•. '· ""'"'"' ""' "'''"''"'' ,, '" .,,~,~~···· ""''''" ""'"''"" 

To '""'.,.,...,., ''""'"~"""' ""·"'""'M><'"" •"' o<""-""''·'""" 
"""•~• cud ""a'""'-""''"'·>. '"" <. '"' "'-' •'•" '""'·U..'"'"''"''''"""" 
""'"""""'""~· ,.,..,.., '"" '''"~ """ "'"'· , ....... ~ .. , '"'" ~""' ·- "Flpo< 

"' To md<""' _..., ,..._ ""'"'' ""•' ""''"~ ......, "''· •. ''"' '• ""~ -....... ...... ~ ""'' .. _, .•. 
·~. " ,.,, "" ""'- " ""' "'''' . .,...,.~~ ...... ..,, ' ~ ....... ,.,. __ _ 

~""h,..,... ..,,. '> o"""""'....,_,, T'oo•."" .,..•m" .,... .. .- ... ,.,_,.. ~ 
........... "'""" 4 "-"' ,., .... "' .......... ""- " 

< '- _., 

"''"' '" ''""~" ,. "' .. , .. 
,.,,.., ..• ·~"""" ,, .. ,. '"'"' """"''"" 

"''"~"' 1""' o, lho r,~''" "¡.> • ""'" • D. """ ... ...,_,,. ,., .... "'"""' 1~" ,. 

' . --:;; 

, .. -.... 

..- 1 ;, 1h< "'~ o1..,. '""'m"""""""~ • ~ Ood • '""',.. p. .. .,. !ht 

'""""''' 
• ' - -¡; 

~ ,_ • - ..,., ~ 

' - , " 
S CO~D-lf\'E O!iS GN F0 SO ' ' - ' • l.V'f<GQ ' ' " 

i .,,~ ,,. ~ ..,.. _. 
""' -· ......... ""'""" ....... ,, • - o. ; •• ~.- '"' ........ ,.,. " ... .., .. , .... " ' ' _ ....... "'~~· ... < - _,.._<o .. _ 
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• FO~ ANY V.<.I.UE$ O' A. 9. A':~ C 

o • 'WS F>ROC)IIA ... R<AO$ A''Y NU''~E" 0' ~A'A (;APDS ~ACH DATA CAR 

" • CO><f.>INll T>fi>Ef 'l',ve!'IS AS VA".~~ S Of A. 9, ANO C THE P'IOCAA 
• <'R'NT'S ""Ct< SU o< ~~~UT VAL<.'é$ A'.ONO v¡r;H rHf SCX.UT'O~ TO rH 
cc"";:s!'C~~''lll ;:a:•:.o~-

~......_ A. B, C. 01SC 
'0 qEAO 1•· •. ENO • 0<'1 A. S, C 

PR"<T •, 'Tl<t !:OUAT'C"' 
,...,..,,,A."~··>•',9."X•".C, •l>" 
1< {A .EO. 01 WEN 

IF (8 EO 01 T>'E' 
•F 10 !:0. 1)) 'KEN 
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1 1 
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ROAO •. ~ 
tF (~ .L~. O) T><E~ 

PRim •, "T>!E ~L'\'9~~ IS ~~GA':\110' 
Et.SE IF (~ .~0 O) T><E~ 

ORINT •, 'li<E N~tt9é0 1$ ZE:~o
El.SE 

ORINT •. 'TI'i; NU<'BOO IS POS"'VE' 
EN~ tF 
PRINT •. 'TI'E E~,. 

'" 
""""'-"'''"'e_,.,., ... ,. "'""""'' ... ~ -. ,,_~.- ..... ,,. ·~'"'' ,_ ~· 
11-- h '""'~ tt..NOTO''-" •.. " 

: 
' 
' 
1 

• --lt&.ooo 
m,ooo 
'"-""' llO,OOO 
uo.ooo 

• 
Coo>d<-' 

-~ 
, .... ._ 

-~ "". '"" ,, "''" ""' .... ~ 
""·'"' MO • ''" of<""" ..., •• '"·""' ,.,.., • ,_,., "' "''"'""""·rol 
""'~ "''"" . ""' .. '""" .... "' -~" .,._.,_., ,.,,!O • ,, .. o/"""""""'·""' 
'~'~-""' ''"!O • -···~ "' '""" .... !Z:l.<W NlO• ·~ "''""'' .... IJI),w;l 

''"''"E • n 
"-"OI~<ER WAt O" '""'TL'I(; A C""L~ 01' J':C'SO'<S ,.,. ,, 
~· ... ,_. 

'"''-""' • 23 
A~ " ... ~ese. " ... El.SE S'~UCTL·q' 'O SELECTO'~ OF '"""' C.,;ES ...... 

• .,. .. 
"" "" 1 ""' 1 

"""'.,..._ T """' T"O oc·~>" 
1 

"""' .,,, """'" .......... . ....... ........... 

...... ~"" ""'""' .,.., ....... 

"""" 

"''"' ~,. ,,.., .. , ,, ,...,-

... 
"'~'""" '1< P00CEOL'"O 0' 'GJ~O o¡ 

"""' ., .. ,..,,., 
~---- i 

,. ~ ... ,.., ¡, ~- o """ ""'"'''"" - '"'" "" '"' ¡_,.. '"' >><h "'"''"""'- A '" ,, '"' ""'' -~ ............... ,.. .................. " 
'"'''' """"'' "''""'' '~"''"" .. ~ ..... -.. ~"" ...... ,...., -- .... ·~ lit , JJl)) 

~"'""'' ,, "'"'"""" ''" ~,...,,¡ ""' -- ,. ....... ,, .... _, 
'~"""' "'~"'"· ,, ''""' ,, .... "''""''' 
"""~ • ,..,..... ......... ~ """ ,. ...... "'""' ,,. ~''"'""' ,,, """"'"' """'1 """"' 
'"""''' "''P"" 

SOCIAL SECU'I11TY N'JMSE~ ltt • 22.3333 
:~'COYE $ <0000 O 
o~~c-cno"s 2 
TAXASI.E L"'CCYE $~O 
T.V: S •61'0.0 .,.._ W'TI'~un 
qE<\J~ OCE 

FrOUFIE 4 » 
TQO.t_E\'El. DESIG~ ~ El<A.Y"'-E < < 

-·-~-··- .. -· .... ""' "" .... """""' 
Comou" '"" ,,. '""""' .,. ""''"'""" 
•>Oo""~·~ ... ~---0. 
,,,..~, ... ,..., __.,, '" ............ -· '"" ... 

1 .. ~, "" "'"""' """"-
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Todo .............. ""'r< ..... ,..... ·-~ '•"• '"· }OO '"" •~ 0 ,.... .. o! H.>T· t< 
............. y., ..... ,...,,"''. "' '" ...... ,.. ·~'''"' •• ,.., •• ".,.,~. l>. • . 

lo<"< lol"""l"l """"'A~,.., .. ~, W< O~J •1"'"''' '"""~" ¡,. >1" <h< "'m"'~ ro 
""..., ~·~ CUT 1 """ '"' ..,,~ ""'"'· '"'"' "'-"T t,,.,. '"""'~"..., ., _,, '· 
A"' l " ... "'""'"' '"""'~ "'"""''' ), ,.,, ., '" '''" 1> .,.., <om""" ''''"m 
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i 
' 
1 
' 
1 
1 
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• 1N0CWE TIV< COMPUTArlO~ 

~ ... C I~COMt::, NET tNC, WTH0\.0 
ONT~G~~ O"EOUC. S0C: '• S0C >. S0C J 
~ ... C CUT '·CUT>, Cur J, C"JT <,CUT 1, CUT!, CUT 7 
~EAI. OCT ', PC! 2. PGT J. F";;T <. OCT S. PC! 6, PCT ¡, PCT B 
~EAL A"'T >. A'dT J, AV!<. A'}T S. AVT 8, ,<.'dT 7, A"' B 
PAAA<JE'TE~ !CUT 1 • "00. C:)T l • 6000. CUT J ~ 10<.'00 

t CVT • • r:1000. CUT 5 • tOOC\!l, 0.:! • • 00000 • 
S CUT 7 • 3~DCl 

FIGC'"E <LB 
""Cl(;op• O'S'G" 'O• <>A •L.E - - " " 

""'~ "'"''- ..... "'"'' "'" .... """~' """""' ··~""'- ..... .., ...... -- ·~· •' "'""""""' 
"" ,~. """'""' -•"""''ooo. •soo 
' ""' '""""'o< o . .., "'' ""''"' . o 
""''""'" "' ........ ' 

j"'ooo j >0JC ¡•·• """''' '·""" ¡•· '·"""1 ...,,oool ( '"000 lo •o 1o ''• ro ro ,_ 
uooo o•o.ooo •·>.oco's·~ooo ""·"""1""'·"""·''"'·000 

,.,. "'"1'"" j'""l'••• r,.•' 
'" . To.- -· ..., • 1'>00. "'"'' .,, • """". ""' • '" or . , .... """' "':!."":¡"''' ,.., .. -~· .. -· ... oi..... .,.. ,,., ..,., ., 

-·~ -0000 ·•0.000 ·».000 .... """".""""" ·:lO.OOO -""""'' ...,...., -· ....,.,.., 
'''"''""" ""' "'"""'· """'" ''"0 

'' ~'"'~"'"U , '" 
"" •• 

"''"' ·~""' '"' i "" '" '"'; 
·~'"•0'<1•00· •••• , .... '"'""""'' 

PA'IAVE'TE~ ¡"Cr > • O. !O. "C! 2 • O. '9, oc· > • O Zl. 
' PCT 4 • C 75, PCT ' • O,,?, PCT O • 0..15, 
S "C! 1 • 0..18, ~C':" 8 • "''1 

PA"'I'}El"Eq (AV< 2 • 000 • .<.YT 3 • 1180. AV"< 11100, 
S AVT 5 • 2400. ,WT 8 • <m, AV' 7 • :;('?0, 

S AM'T 8 • 882CI 

• PEP<..AT "<E FOt.LOWO~O "OR ~AC>I N0tr. CAA':I. 

>00 ~EAO ¡., •. E'<~ • 900l SOC 1, SOC l. SOC 3 
1 OEO\JC. :NCOIIE. WTHOLO 

·COMPUTE T><E '"ET :~COME BY SUBT1'1ACT''I~ ~(') P!~ OEOIJC'TI()N. 
• '< ~H~ ~ESULT •S 'I"GA.TrvE, liME IT Z~RO 

NE'T ""' • I'ICOIIO • """DED~C 
IF ('18" ....C .LT. Ol NET ....C ~ 0 

• CO\•"UTE Tl<E TAX 

t< ('IET O'o'G .LE. C'JT 1)1><E.~· 
TAX • PCT 1 • NET INC 

ES.O 'F ('IET :'OC .LE. CIJ~ 21 li<E'I 
TAX • A"T 2 • f'I;T 2 • ~H INC 

ELSO •F (NET ''IC lE. CU! 3! Te E~ 
TAX" M1T J • F'C'T 3. '<El •NC 

ELSE 1' (NE'T •t«; .LE. CUT<) T••N 
TAl< • AMT < • "C! 4 • 'l'!i.T 1NC 

HSE" ('IET t'IC .LE. CUT 0' T"E~ 
TAJ< • A<Ji O • F'C'T 1 • 'IU NC 

ElSE tF (NET tNC ·'" CUT 5) THON 
TAJ< • A."T' + "C! 6 · 'IOT ''IC 

El.'IE 1F (NE'T >NC .LE. CUT 7] T><l'.N 
TA.< • AYT 7 + "CT 7 • 'lf.T INC 

'"' TIV< • MH 8 • PCT 8 • 'IET INC 
E..O IF 

P"'NT • 'SOOA.l SE~TY W<J'IE~ 
1 roe'· •- ·. soc 2. • ·. soc' 

""'.NI •, '1'ICO\IE l', :..c(l'}E 
PAINT •• "0E'"-'CT<0NS ", OEO\IC 
PR >r." •. "TMII!II.E I'ICO\!E $", 'El" LNC 
PRINT •• "lo.YT Wlli<HELO 1", Wl><Ot.O 
t< (Wll<OLO GE. !AJ() THfN 

""""" ·, 'AEFUNO DU~ $", """'Dl' • TAJ( 
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,.,. '"" P""'"'""' ond 0'>< DO""""' ""'" ''"' '"' '< or "'"'' io""''"' ,.,. 'rr"· F., ,,,.,..,, 

~EA~ • 
00 •OO. X • O, :.l', ?1 

""''"' "' """"" C'>< 1""1' ~i" .X • 0.0, ~.1, 0.1, ~.), ..• , U, O l, 

1.<1'• ... " .,.,. '""' """ •\o DO"'''"'"'~'"'' e"";'" th• '"''"''"'in 
'" 1""~ ~."'" 

00ta(lol,-- !······· 
S"' 1: E"''""'' 1M-'"' Tho "'''"' of ""' """"'"" '•· '•• .,~ '• '"' 

'""'P""'- 11 oho DO "'"'~!< " '" '"''" ""''''· 1!t< "''" ol ol>< 
.,...,...,,."' tcoo<nol 10 "''!'' "'"'"'" Sorn•lO<ly, ole'~ DO v•nob'<" 
oul, <11< .~,., of ,¡, ~'"""'"~ "' ""'"'"od oo "'.J '"'"'""· R'"'"""' 
'""' ~ '"' . ., .. o'f :lo"""'"'"'"-"" "'"""'"• ,,, ";, """'od '"hm 

"''"'"'· 
'"' ¡_. '"'"""' '"" /JO'""""' n;, '" •'~ '''"'o' Ole ""1"""" ""'"""' 

·~· - ., 
Ó"P J· Co""'"'' !ht '""'"'" '"""'· Th< ''"'""" '"""' 1> the oumb<o ol ""'" '"' 

DO loop io 10 bo ,.,.,.,...,_ Foe <<>mp'o, oh< ,,.,..,..., 

00100,1• 1,20 

M)'< to .,.._..,~ "'!>O""'!' lO lm~•. oo <11< '"'"""" ooomo 1>10, PO< L\o 

''"<e""" 

""l""'lioo "'""' ¡, l¡, ~"' ,,, ,-,~-· 

00 100, 1 - '00, o. _, 

""' ltmo!loft ""'"' 11 IDI. 1• po".o!, Fü~TR,\. '< •r- C\o l"mO>O """" 
01ln1 tho ¡..,.,,. 

"''"""" ''"'"'- {<,- '• '•,l~, 

]! '"' ,..,, "001 10 '""'"'lO. "'"<rt<" !O'";,...,, !OoOCO"'I O")' 

"""'"""1 ,__ !f <11< i~,.-.,. ""'"" ;, ''" Wn "'"· fORTM ~ '"' " .......... """"' •' "'" 
s. •• •: r'" .u~.,.,,.,""'"'-"""....,,;,""'·,.,. P'OV"" .,,,,""DO'""~' 

~''"""' ~"""" .......... fol..__,,""""'""''"'"'""'' •' .... '"""- 1' 
,..., ""''' ,, ,..,,,.,._ Ll• ~'"'""" ""'''" '" <·•r ~- ,,.., "" "' ''""'i<" 
...... '"'1" ... ""''"' ••<:r ~"' """ "" ~ •. , ... '" ~,,,, "" '"' ')Q 

''"" i• '"' '"~'""" '"· 
S!<p J_. f""'" ••• VI> ,...,_ If """' '" "" """""' ""'"'"'" io o\< loo~. ,;, 

?<ogr.om """" •11 "" ""''""" up t<> "" oon•llool ,,.,....,,, lf <11< ""'!' 
<OPIOiOI "'""' "'"""'·"· "" po<<eb'< fr.o1 N P"'l'""' will "" tho loop 
'' """'''"t M''"""""'""'"''"" loop, >n .... i<h '""""' DO loo!>" 
.;;., oo 1>o '"""'"·""' 10< ~""1' f"'<<U "' 1> no loo~" '""'"''lo~ b) """ 
........ , "''""'" '" "'""" ... ·"' P"'l"'"' ....... ,..,.,.,,,. to .... '"'• • 

-'"P ~' F'""' 1<1< '"'"""'! ""'""'"'· Of ""'""· ,¡ "" DO loop........,, o! o 
,;,1,, '""'""''• '"" ,,;, l> 10, '""' "S1tp S. ~ "'""' "''"r'''"'' DO 
loop -.oy '""""'" '"'"Y '""""'"'· '"''""'"' """""' ..,.....,,. cO>t b<>oc' 
w•Liio ''' Loor. WOo•om "'M""' ~""'" <ho loor, '"' """'"'¡ ''""'"'"' ""'" " ... ,.,.,!,., ... loop'"''''"'"''"""'"-· 

S'<p 7. '"'''"""' ,¡, DO ,.,¡,;¡,_ Tho "lwo of 11>< '"'""""''""" P"""'"''' 1• _, ...... 
'".'' '· l>ommf•l '~' ''""'"'" '"""'· Tho "'~ ,.¡.,. of"" iOornÓO<I ~jo '"' 

""' "'"' ""'"'' 1. s •• , ' ,· .. '"'"'.lO<~ •. 

TI< '~'" of ,.,.,. nioo "'1" ;, '"""" io F;p,. <.19, 

" • - •• • 

i , ...... , ......... ~.-... 
~" ""' ........ " ..................... " 

i ,,...., ..... 00 ·*"~"" .. ,. ,, 
! CoonPu10 .... "-"'''""' ...... 

"""'"" '"""' - !•· - ., • '''"'' 

' "'"'~ "'"''"" '"""' >o ' 
Eo"""'''"""-""''"" 00-

"'""'" 1'0 """'"" ''*'•m ... , .............. "'" ~ .. , '""'! 

'""''""'"' '"' 00 ""''• .. ,_,...,, 
,..,......, .... , ....... '"""' -

1 '"'''"" ..,.,.. -""""" .....,, _, 
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• • 

1 

1 

1 

Ti-'~ CONTINUE STATE~S-.:T 

Tho CO'IT!~"t<F. '"'''''""' h.oo, ,implo Jooe· 

"'"' "'""""' h,., olmplo I""P""· too. 11 d•~• "'""'"~· 11 1•'" '"'"""'' "'""''" 
o\>" .. , no offc<o ""'" rt lo """'""· 

A< o moo" o! 11)1<, wo gooml!) "" o C0~11NUE ""'"""'" 1\0 """'"'1 

...,. ... m Jow o 00 -· fo< '""""'· "' 00 ""'r 

00211.1•1.~ 

20 °~1NT ·. 1 

"" ol.o 1>< wrlu" l1\o ""· 

0020,1-1.~ 

PRINT •. 1 
20 C0"'1WE 

Tht>< 1wo 00 1""1" """' out~l)"" '""" o!f«•· 
A• ,... wlll ,.. ;, w Jo""""'"' """"· ,,.. "" , ro~ ,..,. ,..,,. , 

CO'"TI'I\IE ""'"""' "''" b< u«<l •• '""' "~"" "'"~"""' o! 00 '""~"'· In n.ott 
'""''· ,... Jw< "" ;. "' rnal<o """ P"'l""' .,,;" oo ,.ool. 

T1len ""' • ,.,, ....r..- "" e• .. "" <f. "' 00 ~~"""""'· .., • 1<w ~"'"'' m.. 
"''' •p«lol """"""· 

Tho ....... ""' 00 ·-~ .,.., "" "' «<•""" """' "' """'· 

'lb< """ .. "" 00 "*"""'' ""'" ... -·· .. ,. ''"'' '"'''" ... ....,...,.,. 
di..:ooocd "'''"· Yoo ""'""o «1<""'""' ''" "'"'~""' by ""'""l"l • "w "'"'lo, 
oh< 00 ,.,.,lo_¡,""',. Thoo. L'>< '"'"'"'"' ~-" !l~cpl. 

• IU.E<W. DO 1..001' 
OO!O,J•I.~ 

rFJ,.EO.!()J•J+! 
!G PAI>II •, J 

DO 100, COUN'!" • 1, N • • 
~ ?F<~'I •. CCUI<T 
100 CONTINUE 
• llLECIAI. G0 T0 S'i"ATtYE,..,. 

GOTO ~ 

Tho GO TO """"'" ''"""'dt o1& 00 loop, bol"""'"""'' 1o, '"~"'"'' I'<Sid• oho -, lo•" my to,.. wh) "'"rulo io '"''""l'· lf Oru><hiO• io<o, 00 loop,.,,. 
• ,....,, "''" ,. ,....., o! 1h< 00 nrio>lc ond 11>< ~...,;o., covoo ....,'4 b< -'•'·"'' 
" ,,, ""' .~ '"' '""1'· 

wro 
-roro 
''""""'k '" -· 00 

~·· '"' 
~''D " ·=· -ou 

A lo¡oool IP ""'"''" lo '"'"'' 10 1>< 1¡, ~""'"'1 '"'"''"' "'" only ;r 11 ""'' 
"" _, •• "1 of ,. ,..,., """"''" 

""' .... ,~~ ...... '"'' ,,., •' ,.,., •.• ,....,;.,, ~ ......... ~ l"'lo>J" ...... ,,.,. ...... 
.. , .. ""7'" ......... . 

"'"' ,.¡, '"'''"' c\ot oh< followlor DO loop~ 11'<1>'. 

• • 11.1.EGAL 00 LOO!' 
OOIO,I•!.l 

" ,. ~ .... EO. J) QO TO •o 

• LEGAL 00 \.001' 
OOIO.I•I,l 

IF ~··O .EO. J) GO TO 20 
1~ CO'<f'NUE 

""""""'· .. ''"'"'· 

,~·~·:•:•:•:-::•_•::-:::':••:•:00::'":-:':••::•:":•:•:•:'•:·:• ____ ~---~ Allll<oJgb"" CONTN~El '''""'""' >txlf .S..o -···· 11 ~ 0 "'''' ,.,...,, ~'""""' 
for • 00 """'· ""''"' lh< IF ~.l.m<n< Ll ""'· 

1 
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1 
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1· 
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..• 

[)()20.1~1.10 

00!0.1•1.10 .,,_, 
10 CQNT'WE 
"" co>."'~~.-e 

'""al! loop>.,. 00 100]>0- Th< DO-~·'"""'"""''"' la<,.,.... <JNl< ol ''"'"'· hot 
00,,.,,.,., l""' 1h""ld ,,. GO TO '"" '" '"'"'""" """od. 

C.:...i<'«ll>e folloocol """' pro¡,.m. n,, f'ru'""' "'"""""'' "'""' • d<el o• 
"""'· "'"' 0., .,~.bet "' '"" oonl. ,,...! pd" :'« "'m of oll cY '"''"~-

• POOA PAOORAM TO AO~ NL'I'B€AS 
AEAt. SW, X 
INTEGER 1, ~ 
S!JM&O 

• REA.D T><E wVSrn 0F ~A"A CAR~S 
RE.O.~, N 

00 10, 1 • 1, N 
RE.oll •. X 
SUMwSW•< 
CONTI>IU' 

~'I'!T •. ~. • ::Aq~S WEOó ~"AO' 
PRI."' •. 'T~E S'"'>' •S ',S"'\' 

·~ 

20 Pte>;r •. ~ - t, · CV'"S ""'A<;:~~~· 
PAt..,-'·· 'll<O SU\1 t$ ',SU" 

'''D 

m] 

Th;, I""P"m ,,., o DO loop "'"" o tup "I'P<' llli'DI. The """" """' ..., "'-" ., 
"' 00 \11'¡< lh>t rt woold '"""Y "'""h«l. The prog .. m 1~ld ''"'"' "'' <h< loop 
"' ti>< END • bnn<O oo 1M R!Y.O "-''"""'· 

11 io ·"'" ., ••'!' "...n'< ""' ""'VOl" ~'""''" "'"! o 00 '""P ot '"· Th" lo 
wO" wo''< OOoo '" th< U.icd "'"""'· 

• I"'""'VOO P'lOORAM TO ~00 NUM6EAS 
AE<oc sw.' 
I~TEGEA N 
SUM • O 
~ - o 

TO ROAD 1•, •, ENO • 20) X 
N•'l•1 
SUM • St.;M • X 
GO TO •O 

:1<) PA1'11" •, N,' CAROS""'"" AEAO' 
P~.'N; •, 'Tl"E S~o.< !S ·, SUM 

-~ 

l'oo 00 ..... -~ -·~. u., _, kl"<<o of "':'<" ,....,. th<y"" ""'" """"' " , ,.,,.,.,.., 

A DO loop 11 !,. 1! ""' ;...., " od•"""' "- ""'"Y """'' ohe loop .,..;, to "" 

"""""'' BVO lf Y"" WOD[ O !ooo lo "'J'<I< ""''' "'"" <O"<ii"""" ""'-fO< """'"" """' .... "'"""" ......... , ..... ......_...,,- ......... ''"""'" .,;,, ..... ~ ..... 
n...,. o1 o oo loop ..wo """r '"' ''" '"' "'"'''"""''"· ""'" ""'" "''"r ~'"' roootrnl """""·, . 
to. 1ho ""' uf 11>< pmf"'"' s,,.,,.., )'''"-' _,,,.; ou "'" "P th< "'m'«• '" ob<><o 100 Tho _,"" ·"- " ol 0 """' a<"""' ...,,. 
<"0:<. y.., "'Old bao< to C<1011101: m. <o<~• ..,¡,. )'00 <o>ofd "'"e,, f"'<'""· A .. ,-------------------------~----~, 

"you '""'' • m~<Lil<< '"<OIIn(onJ. ¡., r">"""' wo;l~ ""' """"· 1 """'- _..., _,".., 
U;,"""',.... 1o '" t!>e <0001'""" 00 '"'«>o"''"! Tluo!" ~~" oompo1<ro .,.[ __________________ ~'------------· 

pod "· Hec< lo 00< woy Lo do 11 • 

BEITEA PROORAW T0 AOO WVOEOS 

~<Al SU\1. X 
III.'T'EG!:A ~. r><FlN 
PAF!JIYITEA ("N"I~ • 5ooo!J) 

S'J'' - o 
00 10. N • '• NFIN 

REAO (·. •• ó'l() • 2<" X 
SI!V•SW+X 
CONTN'JE 

01 "'""" 1'"' "''"' oo mUo yoor f'rnl''"' "'' oo "'~"· T'ur. lo fi,.. Bot ~o""' do 
"' " ""' ""'"'" of ..UioJ " ~"" oo .... m ,.,....,., 00 not .,.... <'>< ,,., ""''" 
L'>e ;,., ""'' by """"· CMif"''<" ""' ¡otlen o bod «P"""'" ""'' oh< y<Or>. Somo 
poopto,.. """' "'"""iblo, """'""",...o;,.,_ 1• """''"""· t!o< ,.....,........,., not 
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1 

CH~A~CTEA l0~G·1~. S~OR' •J 

'"""" • ·~ecoe· 
SHORT • 'ABC~E· 

P1'11'<T •. l<>"'INS~o<': 

'"' 
Th< ''""~" ,.-; ....... 

CHAA.O.CTER LONG "0 
LONG- "ABGDE" 

'A9CDE' \AislctD:~ 

"LONG" A B C DIE 

-7\ 
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; 
' 



,. 
ú,"" -p.~ ,_ """' 
" "" ""'"' " • ''""'"' ,,,,.,., ... '""""'" ·~"' ..... """" '"' " _ .. "'" '-'< 
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boLo•. ¡, !"""''· ~• ~'"· 

""-'• p Uu-r;¡¡..,,..,¡ ¡..,., ,_ 
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"" lile ponloolu """:>'"' 1)>1om Y"" '"· 
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RE.An {·, '{A]'. ENO • 9001 '-' 
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~'"""'"' 900 1., 10 "''""" ""'"''"" ···•: ~~ "'"'' '"'''"'"-U •1 
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""'""'" '"' "'"~ • ""''""' " bo ,.., ..... ~ ........ '"" "''" - ,. ~" ..... 
'"''"""''""" ""'"' -, .... "'" ,....... "' ,_ ""'"""' "- '"""" . ;, """" .. """""' - --~- .. .,..,.,. ........ ,..,..., 1•·"· 
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·~ POIC<;IIA\1 TO UST oocvr.<ENTATlON. 
~LITHOR M, MERCHANT. 
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T~I.S PI'IOG""Y R<A!l!l A DECI< Of IWVT CAAOS A.~O ... N"T$ 
AU T~E DOCI.JVéNT~T'ON BI.OC~S. A CIOCUMENTATI.CN BLOCK 1.$ 
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A "SToP"~""' {1.>.-;wo"'G I!OTH THE START l.I.'IE AAD THE STO~ 
LI.Nó). 

A STAAT \JII:S ISA COI<I.<ENT ll'tE WITH A 1'\.U$ StG'I {~)IN 
OOLU~- ' .,... 
A STO" L''le 'S A COWEo;r L:~E W"1" A W<US Sr<:;~ H :o; ¡ ~ 
COL~"" '· . ,_ 

A ""'G""V l/AY ~Ave MORE D<AN 0''E DOCU ... I;Nl"ATION 
BLOC~- NOT'i: THAr AU LNES IN D<E 00CUYPI1All0'1 B~OC<. 
...m .'IIST COVME'ITS, A"" L'STIOO . 
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••!UNEI'-"l.EO.'••'-O~-l·~EI'2¡ <0 'C•'I 
INS'DE • T"U •• 
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"'{1.""!11-?J EO '•-'.Oe L'~<('~ FO 'C•') 
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GO TO 100 
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'" 

, 10< "':'''"''"' "!'"""'"· -~ T •• OQ : o,.j "' on. <.o be """' '"<cm!"" t~o ,,....,..,. 

1 """::·"w"~ '~' """"-'· 
: ""''"'· "podolly, "'-' A _,., "'"" B '" "'r'•'><lld """' f,- """PI<, ''' 

1 "'''"m . 
1 

"""'• .. ,.,,. APPlE """"'be!""' BA~'ASA m .,,,.. .. ,oru/o..ko, To 0«
olrOoi'><<~ol "''" w""k> m FO~WA~. '" "''"~ ~"'' oho ""'PI<""" "'""f'"·"O 

"'" ''""''""-
A'r"""''~ ''"><"" <empm o«o«im¡" <'< "'"'' 

lot'o~"l "'""'"'.,. o'l ttu<. 
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" .. " "*"""'' .. ,, )""' -
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'''"''u< fol"' Tho "'w" 0<1"""' oo <he po~"<ll'" <Offi1"'loC <)'!!<m,..,."' oli'1· 
SoJ':""< 1"" ooo\ o'l1>< <!=o<'m !o)~;· "'"'P"'"\ <h•••m ''" ood PO< <h"n 

"'"" ''""'''"' •lphoi>et~oi """~'' ,., '"'' '"' !"' '""""" '• ''"...., '" 
-· C ... ~ '"""""'' i> ¡,, \h>o ""' Lhi«'. ond >O oo. 10" '"-'J<moo! " 
.,llod ,., ,.¡¡.,,.~ "~"'"'' of 1ll< '""'PI'"''<~ 1«. 

lluo <1 ot10 P'>'"b'• mllo<mg "'!"<"« fo< lh< FORTRAN ''""''" '" 

opaco 1 () •+,- .'0123<15678' • ASCO . Z 

¡,, lo lh< oo11"'"1 ""'"'""' ,,..,,,.., by "" Am""'" '""d"" CDdo fO< W"'"'•· 
""" lo=:Ooo~< IASCll), ..,.., '• oood oo ""'1 """""~" 
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"'"'!"'~" '" <he b•o..!cd B1o""l' COC<d Do<""'' ,,_ .... ,., ,.,. (~RCD!C1. Th·' 

lo • d<!F"'"' ''""~' '"· '""h ,, d•l'"'"' «<11"'"~ """"" 
A1!hooa'o '"' ""'' <Ol1oh••"""'""" '""1 ,...,. -~ «VVl"'"'"· «'"'" ,.,.,. 

""" w;!l oh,.)l l>< !NC '"' """l..nl fORT11A>I. Al W< l"d "~"'' ,,.,.,," 
•'rhob<!Kol '''"""' ,..,...... ""'""'"'ro ,,. ,.,., •'~""''"' ""'" '"' ,,..,. 
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albor ,..,.,... ""''' '""'"• '-" "''""~'" •• '" ""~" "'"'"''' 'Y '"'"'"' ,, 
EXThR'<~T. '"~"'~" So•, t.l•· c\o '·'-''o O\·"· •1•'<"~" P'' .n >'< ''"'""' .,., 
..... do<• .... "'"'"•· ,.,. .... , ;""J'·"" ""'' "' ,, , ... ,,_ '""'· '" ,,, '"" •.• 
'"""· tho E.XTE.~SAL >''«'""' !"'' ., ··~ ,,,;, !""<'•m . ..,.'" DI'.L'A-
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h ;, ........ ,., 1» "1""•'<0C< ,.,.,,." '" ___ .,".., ·~'P<' -:1>>. ""' """ 

r""''""''· """"'", duc to t'>e ""'"'"' ""'m•' •w-~· ·"'"'" of "'""''"' 

'" ·-:"''''"''1"''""''1' ' "'•1'' '!! 

A,..,_, """""'"' "<)Q,OA~ .. o """o' •e<' ""''"'-'"' •""' '"''"""'''" »""' ....-....-.. ~.,""""'"'o' • <<r>O'e• ,.,....,., """'~''"'11" • .w oa• ..-.::" -..Q"'-'< 
ooc Como•<• '"'"""'' ,,. ""'os<O • o-"''··"''' C"""''' ""'"'' ''' '"''•••d 
.,. .. "" ... , ...... "' . .,.. .,....,.., ,. .... ,.., :-.. .. ""' ........ "'"-'"""' . ...,,.,... ""' 
'"~'"'" ""' ~- .... 

DooO:• O'<C·>•<>' Oal• •> '''' "'' OJ'O ""' ·• ·• <.'"'"" ~"" """''""'•'•'• '"<"toe 
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