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Preface

This handbook is a training manual. It should be made available to all trainees
attending courses on FORTRAN B. It contains a description of the way FOR-
TRAN should be programmed when used for one of the P1000 series systems.
Before reading this book the reader should be familiar with the basics of electronic
data processing. The user may use the FORTRAN B handbook as a reference
manual.

This handbook is intended for programmers.
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1 Introduction

Originally IBM designed a language to formulate mathematical problems for the
IBM 704. The system language was called FORTRAN, the language name being
derived from the words FORmula TR ANslation.

At first only formulae were translated, while, after a time, the language became
adapted to the requirements of the programmer.

The two best known FORTRAN systems are FORTRAN II and FORTRAN
IV. The last-named system is used for FORTRAN B and is defined according to
‘American Standard Association FORTRAN’. FORTRAN was evolved in order
to write and test programs quickly in a simple language.

The language includes expressions which link up with the common mathematical
scripts. Hence knowledge of the operation codes and other characteristics of the
machine has become superfluous.

CDT.PA03012 1-1



2 General

2.1 FORTRAN CHARACTER SET

Letters: ABCDEFGHIJKLMN@PQRSTUVWXYZ

Digits : 0123456789

Special signs: decimal point
comma ,
plus +
minus
slash
asterisk
equals
left parenthesis
right parenthesis
apostrophe
currency symbol $
blank

~

wvz\”*

2.2 FORTRAN CODING FORM
The coding form has 80 columns.

Column 1
through 5: statement number.

A statement number consists of a maximum of 5 digits.

Blanks or insignificant zeros are ignored.
Only accepted: blanks and digits 0 to 9 inclusive.
Statement numbers can be in arbitrary sequence.

CDT.PA03013

2-1



Column 7
through 72:

Column 73
through 80:

Example:

1 1 1 1 15 6 7( 1 1 1 1121 1 1 Iﬁl 11 }ol - 124| 11
7Jol Ll Ll
1 I7lol B U S T | - I b 1 1 - 1 | - | L1
171 101 I Y Y T T Y T Y B S N B | These statement
010:01710 I Y Y T Y YT T N S O T SO O W numbers are all
27,0 e v v vt ettt equal,namely 10.

FORTRAN statement.

Identification.
In FORTRAN this field is not processed.

In order to keep the program clear and comprehensible we use a comment line.
This has no effect on the program.

Column 1:

A comment line contains the letter C in column 1. Comments
may then be written in columns 2 through 80, which, alterna-
tively, may comprise blanks only.

Example:

| (S | | N T N [V ) IO S I P D W N (NN O (N I N ST N A A S |
C . THIS IS A CRMMENT LINE | . .. ..
cllll Lkttt A sl b o baid L Pk A - 1 ) _1
B LR | L i s
Cllll AR T SE S T S ST ORI T S B TR e o e )
L, | |SUM=A+B+CE
£ 41 IVIEFlglsl‘IMA‘aI.I 11 1 L1 N N S N N N N S N N N |

If the statement is too long for one line or for some reason is written on more than
one line, we use column 6.

Column 6:

2-2

line continuation.

The first line of a statement always contains a blank or a0 in
column 6; the following lines of the statement must contain
in column 6 a character other than blank or 0.

The formulas =t + L“‘;— — X may be written on several lines
Example:

11 | 15 6 71 | 1121 R | |‘6| L1 r2°1 11 |24. L1 1281 11 |32| 11 13q
| N Y ‘s.|=|7-|.f| N N T S N T Y Y T S ey N T
| N 1 1 I‘/I*I Lot g 0 g - f § § K ) 4 F ¥ F B g3
| N S 1 | 2 1 lvl/l { N JSY 1 S 1S [N S JN O NS ' S SN - [ 0O S (SO S SN (O IS N B
{0 ST A | 3 1 IWI-I | N LIS A (RN N N SO N NN O SO N AN | (A [ Y U Y Y S T DA - |
{7 DA | 4 1 lx\ ) S S S T I Ny A I O
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The formulaea =b + cand x =yl + y2 + y3 + y4 +y5 + y6 + y7 + y8can
also be written as follows

1 5 s 7 12 w gol 1 1 I24l 11 Fal

T (S IR (O B S N N Lt AN 1O

| 4"'.8|+|c|n||||;.1||411111ls'stutemenf
T X1=|Y|1n+|Y|2| Lot v a1 a1 2nd statement

L1111 T*IYI3I*IYI¢I+T N TN Y S T T N O Y B |
L1 Tylsl { NN T N/ N TN N NN AN G O N AR RO TN DU IO OO S AN |
{ A T 7.*Iyléllflyl?l S S N S S N Ty
{ I O O | **IYIJI { P S 'S S TN SO ST T N T (9 T S [ S Y Y
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3 Constants

3.1 INTEGER CONSTANT

This constant is an integer number written without a decimal point.
FORTRAN B limits: —23! < integer constant < 2%1—1,
or — 2147483648 < integer constant < 2147483647.
If no sign is stated the number is positive.
Blanks are ignored.

Examples:

right wrong

0 0.0 contains decimal point
91 27. contains decimal point
264 3147483647 too large

2 64

-2127777 53 contains comma

+123

3.2 REAL CONSTANT

A basic real constant is a number that is written as an integer part, decimal point,
and decimal fraction in that order. The integer and decimal parts are strings,
either of which may be empty but not both.

The use of a sign for both the basic real constant and the decimal exponent is
mandatory if negative, and optional if positive.

The decimal exponent is written as the letter E, which is followed by an integer
constant consisting of a maximum of 2 digits. A real constant is indicated by
writing either a basic real constant, a basic real constant followed by a decimal
exponent, or an integer constant followed by a decimal exponent.

FORTRAN B limits: 5.4 * 10~ < realconstant < 7.2 * 1075
General form: aEbmeansa * 10b,

CDT.PA03193 3-1



Examples: +0.
~999.9999
0.0
123.4
7.0E+1 (i.e. 7.0 101=70.0)
12.E+3
12E3
12.0E 3 (i.e. 12.0 ¥ 103=12000.0)
12.0E+3
12.0E03
12.0E+03
12.0E-3 (i.e. 12.0 * 10-3=0.012)
314E—2 (i.e. 314. % 10-2=3.14)

Precision: with real numbers entities to 6 decimal digits can be accu-
rately stated.

3.3 DOUBLE-PRECISION CONSTANT

A double-precision exponent is written and interpreted identically to a decimal
exponent in a real constant, except that the letter D is used in the exponent instead
of E.

A double-precision constant is indicated by writing either a basic real constant
or an integer constant, followed by the double-precision exponent.

General form: a D b signifies a = 10b.
Examples: +145.34D0

+7.9D+3
Precision: entities up to 16 decimal digits.

3.4 COMPLEX CONSTANT

This comprises an ordered pair of real constants separated by a comma and
included in parentheses.

Example: (135.E2, 12.0) signifies 13500. + 12.0i in whichi2 = —1.

3.5 LOGICAL CONSTANT

The logical constants true and false are written as . TRUE. and .FALSE. respec-
tively.
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3.6 HOLLERITH CONSTANT

General form: nHt
where t is a string of n characters in which blanks are
counted.

Examples: 4HNAME
SHbbJ3b (b signifies blank here)

FORTRAN B

restriction: 1< n<249

CDT.PA03194
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4 Variables

4.1 DEFINITION OF VARIABLE

A variable is an entity which attains a value during execution. It is represented
by a symbolic name consisting of a maximum of 6 (in FORTRAN B: 8) alpha-
numeric characters of which the first must be an alphabetic character; special
characters are forbidden.

Examples:

right wrong

ABCD 2AB must begin with letter
INTERVAL MAXS$ no special character
X1234567 IDENTIFIER more than 8 characters

In FORTRAN there are two basic types of variable, namely integer and real,
which may be used in accordance with the above definition.

4.2 INTEGER VARIABLE

This must begin with one of the letters:
I,J,K,L, M, N (INteger, i.e. I and N indicate the range of letters).

Examples: I
MAX

4.3 REAL VARIABLE
If the name of a variable begins with a letter other than those named above for the

integer variable then it is a real variable.
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Examples: X
ARTICLE

4.4 TYPE STATEMENT
If we deviate from these definitions (refer to 4.1) we use a type statement.

General form: tvi, Ve, Vs, ......... ,vVn
where t is INTEGER, REAL, DOUBLE PRECISION,
COMPLEX, LOGICAL,; and where v is a variable name, an
array name, a function name, or array declarative (see also
6.2.1).

S N S S S T N I T Y S T Y U N N N T O N Y N Y I N Y Y I |

Examples: ., INTEGER SAX> ARTICLE, . . . . ., . ... ..,
FIAILI III’KA‘A,J"IrI’plal d_.48 343 1 1 1 1 1 1 1 1 1 1 1
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5 Expressions

Three types of expression can be distinguished, as detailed below:
- arithmetic expressions;

- relational expressions;

- logical expressions.

5.1 ARITHMETIC EXPRESSION
This comprises a number of constants and variables, one separated from the other
by arithmetic operators which may be combined by parentheses to partial ex-

pressions.

Arithmetic operators are:

+ addition

= subtraction

# multiplication
/ division

* ok exponentiation
The hierarchy is:

® % highest priority
* and /

+ and — lowest priority

Given the same hierarchy processing is from left to right.

A % x B x % C is not defined; this must be either (A * * B) %% C or A * *
(B = * C) depending on what is meant.

Two operators must not follow in direct succession, e.g. A * —B is wrong.

To deviate from the normal hierarchy parentheses must be used.

CDT.PA03196 5-1



Examples: X+Y %3 means x+y?

X+Y) %3 means (X+Yy)3
A+B/C+D meansa+£+d
c
A+B/(C+ D) meansa+-b——
c+d
(A+B)/(C+D) means 2P
c+d

Mixed expressions are arithmetic expressions in which the constants and variables
are not of the same type, e.g. A + I in which A is real and I is an integer.

The tables below indicate the mixed expressions which are acceptable. Constants
used in the tables are abbreviated as follows:

- 1 is integer;

- R is real;

- DP is double precision;
- C is complex;

- - is not permissible.

Table for + — * /

I R DP C

I I R DP C

> Type of the result
DP DP DP DP C

N.B. In the division of integers the result is truncated.

Examples: 5/3=1
2x5/2=15
2%(5/2)=4
5/2x2=4

5-2 CDT.PA03196 A



Table for = * exponent

I R DP | C
base I I R DP | — | ]
R R R DP | —

r Type of the result
DP DP DP DP -

5.2 RELATIONAL EXPRESSION

This is an expression which contains two arithmetic expressions separated by
a relational operator.

The expression can have the value . TRUE. or .FALSE.

The arithmetic expressions must be one of the following:
- both integer

- bothreal

- both double precision

- the one real and the other double precision.

The relational operators are:

- .LT. means < (lessthan)

- .LE. means < (lessthan or equal to)

- .EQ. means = (equalto)

- .NE. means +# (notequalto)

- .GT. means > (greater than)

- .GE. means > (greater than or equal to)

Examples:
laIII/FZI-*I‘;I/l/“-I.IEQI.IzoIIIIIII|II111LLJ11111!11[[JIIlll!
U O T T PR
Icllljﬁiel.lplF:lllllIIIIlIllIIlIlllIIIIIIIllIllllJ_l

In a relational expression more than one relational operator must not occur.
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5.3 LOGICAL EXPRESSION

This is a combination of relational expressions, logical constants and logical
variables separated by logical operators.
A logical expression has the value .TRUE. or .FALSE.
Logical operators: .NOT.
.AND.
.OR.

.NOT. is followed by a relational expression or a logical expression or a logical
constant.

.AND. and .OR. are preceded and followed by a relational expression or a
logical expression or a logical constant.

.AND. and.OR. may be followed by .NOT. expression.

Examples:

.| bt L ] 1 1 1 1 L1 1 1 bk 1 - Lt detolockok 1 1 1 1 L 1 L 1 11 = 1 = | 11 1
a, | 1‘1”|¢7T'xx1 I:Lifl.l_éj.lyl (RN N N N O O TR 0 W) A S I AT N (N {ONDY LA UM N NN W S N Y ] (1 T S N |
b, I/Alél I’AIMDPI 181‘/1'|¢ 1’1'1A1/¢171'1‘z 1’1‘1£|’| |T|/| T S N Y U Y U B B
Truth tables for AND. and .OR.

AND. true false .OR. true false

true true false Type true true true Type

of the of the

false false false result false true false result

Hierarchy: .NOT. highest priority
.AND.

.OR. lowest priority

5.4 HIERARCHY

The hierarchy is as follows:
ok highest priority

* /

1

relational operators

.NOT.

AND.

.OR. lowest priority

5-4 CDT.PA03197 A



6 Array

6.1 DEFINITION OF ARRAY

An array is a number of entities identified by one symbolic name. In order to be
able to specify an array, one, two or three subscripts are added to the variables.
These subscripts must be of the integer type only.

The minimum value which a subscript may assume is +1.

A subscript can be written in one of the following ways:

c*v+k

cxv—k

C*®V c and k are integer constants,

v+k v is an integer variable.

v—Kk

%

k

We distinguish between 1-dimensional array, e.g. A(1); AJ)
2-dimensional array, e.g. A(4,7); A(1,J)
3-dimensional array, e.g. A(2,3,4); S(K,L,M)

Examples of subscripted variables:

1 LAI/I’!J y 2 O I TR ) (NS A (9 S SR I SON 100 I TRY NN e I N Ry e (ST I e M N N UACSER N S Ch) I T -
1 1 BI/ZI*LZJ’ LaL*l‘aL’gl*lkl *l 71/1 Lt b b e 2 2. A b ..l L1 11 | IS Tt |
11 Ql/,¢l/l | A O [T G A O | L1 11 | I T T S A MO ) S R N VY S U ST B S S | S o=l T | 2R |

= f/k‘”’J‘”I*ISl/I 1 1 | S S e A e (N N G SR S ) ) Gue! i) ieh mew mne e D Sn el ) SN SN S A 1

1 6{3 6jl N T W T Y | | - 11 | S S T T N S A S S S B | & BN Lol )
L1 IxIYz!/I’l I2| faI/l S Y TS S OO Y Y (N U RS Y S [ O I S S AN () [ ST [N N S [N U S (N Y DS S |
1 1 A AJI ’J’ lfl*lkljl 1 L. 1 [ i 1 1 1 1 11 1 1 1 1 | 1 1 1 1 1 1 L1 L1 1 1 1 L Ll

Examples of subscripted expressions:

1 1 I/AI l&/]’l I*ISI))I 1 | s 388 = o i . T D W N N N T A

. gxC(o)t%7/(2(Z42, SHE) XU at#3))

J - e lc+D/I’JI/*73.I‘;[ ) e I e S S I SRS (VSR CEE IS 5N W i ) N T N )
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6.2 DECLARATION OF ARRAY

The declaration of an array must precede the statement in which this array occurs
for the first time.

An array must be declared with the aid of either a type, a DIMENSION, or a
COMMON statement.

6.2.1 Type statement
The general form is defined in section 4.4.

Example:

A T RN T W O TANNY 1A T O NN 1 (MY MY S [0 [ O O NN A (NS O S S IS Sy Sy Sy PR S S5 [y 5 T (S S S PO Y S B O A [ B

Ilkﬁﬂ‘l”AlTRJle(glol’zlol)lllllllLIIlllllllllllLLllllL

6.2.2 DIMENSION statement

General form: DIMENSION v, (iy), Vo (is) ---- v (in). Vv is the symbolic
name of the array. i is the array subscript and represents the
total number of array elements; it may comprise one, two or
three positive non-zero integer constants, or dummy vari-
ables (separated by commas), each of which represents the
maximum value of the particular dimension.

Example:

I N T W O S S SR SR S SR SRS N S O SR Ol (RS T = R SR SRR 1SS S S O S5 Sl YN R0 S T S Y [ N T . |

L $IH£~SII¢M 1vser1¢& /75A/ ﬁﬁrﬁIXI x(f2|o|’sz/| TR i ke 1 O

Note: VECTOR is areal and MATRIX an integer array.

6.2.3 COMMON statement
This statement is dealt with in topic 11.1.3 later in this manual.
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Standard functions

In the FORTRAN compiler and in the library there are a number of standard
functions, which are immediately available for the programmer’s use.
The names reserved for these must not be used for other entities. There are two

types of these functions, namely: (a) intrinsic, and (b) basic external.

The two types are to be found in Appendices A and B. The type of function is
indicated by the first letter of the function name, or by a type statement.

Examples:

ol ot L

S S T

'1||A|8|$|(|xn)|1|1|1|||1||

) NS N N N Y S N S S W

| T -

. MAXO (ABCD s XY2573),

| I T I

| B

: B (SINI(IAI)I 32 == EE S B AR BT TS |

T T -

\

ol l.

[ Sﬂlen(ﬁl*1*2-|¢l‘ I*IAI *Icl}l

1

o [ oee, IO NN SN T S RS T e Bee

b bt

SR

Note: arguments may be expressions.
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8 Assignment and control statements

8.1 ASSIGNMENT STATEMENTS
8.1.1 Arithmetic assignment statement

General form: v=e
where v is a variable or indexed variable and e is an arith-
metic expression.

Rules for the assignment of e to v are detailed below. The abbreviations used in
stating these rules are:

I  isinteger;

R isreal;

DP is double precision;
C iscomplex;

I =1 normal assignment;

I = the integer part of R is assigned to I (leaving out the decimal part);
I =DP theitem part of DP is assigned to I (leaving out the decimal part);
| C the integer part of the real part of C is assigned to I;

R =1 conversion of integer to real;

R = normal assignment;

R = DP DP rounded off to real and assigned to R;

R

the real part of C is assigned to R;

DP =1 conversion of integer to double precision;

DP =R R is extended to double precision and assigned to DP;

DP = DP normal assignment;

DP=C the real part of C is extended to double precision and assigned to DP;

CcC = integer is converted to real and assigned to the real part of C,
the imaginary part becomes zero;

C =R R is assigned to the real part of C, the imaginary part becomes
Zero;

C =DP DP isrounded off to real and assigned to the real part of C,
the imaginary part becomes zero;

C =C normal assignment.
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Examples:

ot bl odsded ekl L) K ) O TR P SN A AR NS ST The reQIVQIUe°f1he

L

1 L $Js§e=lal*l*lz-l¢l. KIA*ICI 1 | O =S 1 S S | = = { expression is OSSigned to
LY (I (SN (0 YT N O O 0 S U 0 [0 VOO (S SN 1O S S0 (Y S 0 1 S O (N S [0 A I, (S 1S the real variable DISCR.
O N O e T (OO I 1Y O A 70 1 (W AN N T MO VO A JORY (A N N N 1O (S O T Y O (| Integer product is con-
bl Al’Il*l‘z (Y R VAN O T O (NN (S N (SO N S Y O[O S [ N (OO L (O I I B { verted to real and

[ T Y Y T TN YT Y Y Y NN Y TN Y N WY Y Y NN T M T M I Y N Y I I B B | assigned to A.

[ fII=|5/I2| [T (U (T (Y S N T T W N S R IO S N S S (S (N (1 ([ [ S | becomes 2

L1l RI=151/RI FAMARY BT A CRIRT SO0 TN AN U (N N Pl O D (1 AN Y [ NN A N O A Y R becomes 2.

Bovsakined lelsl./lzi oV - 11 | | - 11 | ) V= 1| = e e A T Y T ] becomes2

[ Algl(lfl.léj_’falolzjl I T T T T T Y T S B B B | Abecomes 1.6

Note: A = (X, Y) is forbidden because X and Y are variables (see definition of complex constants).
8.1.2 Logical assignment statement
General form: v=e

where v is a logical variable or a logical array element and e
is a logical or a relational expression.

Example:

| A R 1 TN TP OO [N SO (NS O ) N O O (O NN A WY (S ST Y N SO o OO WO S DY ) T O A O A

v e VIO s nu e e gy

Lo IR NP

Eg 91{1’132/1':!3: |‘1q |'1z|-| Lt e v a1 if3is greater than 1, G(1, 2)

attains the value .TRUE.,
otherwise .FALSE.

8.1.3 GOTO assignment statement
General form: ASSIGNiTOm
where i is a statement number and m is a non-subscripted

integer variable.

The statement assigns to m the value i (see 8.2.1.3).

8.2 CONTROL STATEMENTS

8.2.1 GOTO statements

8.2.1.1 Unconditional GOTO statement
General form: GOTO k

where k is a statement number.
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After executing the GOTO statement the program is continued with the state-
ment that has k as statement number.

Example:
| T - IS N [ S W N Y S [ S T N N Y Y O |
L1 510 7 d xrﬂ 2151 Ll b et 111y After execution of statement
L1 |7P A|=I8l+pl Lo r e 11 50 the program is continued
L1 25 c1=|51*|x12| L v 1 a ) with statement 25,

8.2.1.2 Computed GOTO statement

General form: GOTO (ky, ks, ks, . ..., kn),i
whereky,Ks, ... .. , kn are statement numbers;
and where i is an integer variable, while 1 < 1 < n.

After the execution of the GOTO statement the program is continued with the
statement having k; as statement number.

Example:
R G I T T T Y YN N T T N N Y Y T O T S N |
T T | gﬁ lrg '/25',‘7‘0','50‘,'7‘21, 111'7L5M T B T B I |
(O A4 | U A R I VA O A A VA NN AN S S W AN WY 0 A O 0 O [ Y N [ A (O :
| 50 AF B,"C. ] N YUY L) [ N N OO W S O S L S 0 (Y Y A () 3 (2 M

I GRS | T I ] (SO V) S S T A O OO SN S S TS A G Y N S U S VS 0 7 e - | If ITEM has the value one

L1 1'7 cl=1EI*I*l21+IA Lo v v 111 the program goes on with
L1 Ll e bbb 11 statement 25; if ITEM has

| 11 |1p ‘1"1q L v v v r v 1111 the value two the program
L1 Lol bbb b et v 111111 is continued with statement
L1 25 81=2171 '(51510121 1N N N T W N N I S I W MY W | 10; etc.

8.2.1.3 Assigned GOTO statement
General form: GOTO m (ky, kg, oevene , kn)

Considering the GOTO assignment statement (topic 8.1.3 above) together with
the foregoing assigned GOTO statement we could have:
ASSIGNiTO m

GOTO m, (kl, kg, ...... 5 kn)

In this case the value i must be one of the following statement numbers: ki1, ka,
...... , kn. After the execution of the GOTO statement the program is continued
with the statement identified by the statement label having the value i assigned
to m.
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Example 1:

V. - . Y (N P L. TR S R IR S VR (51 (R [ (T TR TR T TN Y MR (AR N [0 | T A A

11 1 1 Asélq'”l .5.01 lrl¢l NUMIGIEFI | T - | T . |
1) 110 g¢1 1T¢1 Nuﬁpfﬁl 19./,3;5-.7.5-00 |1p1)|72J1 L

After statement 10

L1 Lol b b ey ogopgoyy oy statement 50 s

|||50A|=Bl+g11|1||111111

L L4t a1ty executed.

Example 2:

{ I - N U TN TR N SN OO [N [N O VY Y 1S (W I VAT IO LN NS AN N /A ) CH O RN

L1 | -§ AISISJ€NL17101 1Tﬂ |I|7-|€r'l||ll||| S I |

O I, VT VS R SO, JNN (S SO VY AN N KON N (B WU, TOMY NS (N S I N N A . Y 'S |

L1 :7:3 ¢[ |7-¢| rzlrlem’l{8|7|72|’fz|6-l’|5:oﬂ Jp/l L1

T 1% L
. Au'ﬁu+c| L r e b b1 1111 Inthe example shown
at this side, statement
L1 Lo n v v e e a1 a1 100s executed after
b 1’p 81=1Q*1D| Lo b ety statement 13; then
[ A:SS;IGM 2|5-| IT¢I rle1€M Lo ®e i 258 assigned to
| 1111 ~d1 |7¢r 1’131 L v 11111 ITEMand thereisa
jump to statement 13;
A Y O Lt e b r b 111111 thenstatement 25is
Lol z; 1=151*x2 i Y (R T R Y S S VR (I ) T T N S I | eXeCUfed.
8.2.2 IF statement
8.2.2.1 Arithmetic IF statement
General form: IF (e) ky, ks, k3
where e is an arithmetic expression (integer, real or double
precision);

and where k;, k,, k; are statement numbers.

The expression e is worked out.

If the value of e is less than zero, the program is continued with statement k ;.

If the value of e is equal to zero, the program is continued with statement k .

If the value of e is greater than zero, the program is continued with statement k 5.
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Example 1:

<%@k>
-—>
Y
D2

_— —_— —_—

FxB B+C

I T | Y S Y S Y W T T T T N YUY S NN WS U N NN Y T TN SN SN N Y SN W |

{ [ T ]Fl I(J-ICI¢JDI£-I—5I/I I7£I,I7I7I,I7I21 (I TN TN G TN NN AN AN O ANV D O Y O SO TN A A A [ |
| .} l# EI-_TJF:*IBI/rDI*I7I‘I Y N NN N S T S S Y W S [ Y T W T Y O T N Y T -

*

,_LIL"L ;%(Tlgl7lolallllllllllIIIIllJIlIIlIllllIIIIlIl
11172 DI=LBI"C

J ==/ (S0 SO W NN JNSRN 1SS NSNS SR (WSS L MO [N G S ST MU M G (NN (SN [N N [ SN YN S ST T (A N T W T T T T |

111 1 g|¢l lrﬂ l7lalol P SR W A o N [N Y Y TN GO O 1 S

A b A L L L

- - 1717 cl-!DIx'le | S N I [ D TN DN N T S U VR NY R . | Lottt 1t}

1 I7lop § NN TSN (NN N N N N [N A N N S N T N | S NN NN N N N N T TN N NN N NN N N j I N T S - 1
Example 2:

T - L1 1 11 | - ) NS N S [ NN N A S Y N N — L1 1 I T S T | SN S N N W TN N S N S _—

_CIII ApplslAJ_(I7/IJTJ#JEI¢01¢(”IAI/I£|0/IllllllllllLllllllll
1 11 1 S‘”ﬂlzlal.lolllLJlllllllllllllllllllllllllllllll

-
I 1 11 ZI-I,IIllLlllllllllllllllll

A b s b b bt b b b b A A A 0 L A}
1 I7Iop Sum = lspﬁl ' IA! {JJ NI N (N N YO NSO W S M OO s (KA S O NS (O NN AN NN CONDT DY M N Y N SO Y R N 1 J
1 1 1 | II =L11 +L7I - T IRV e R e B B R RS R (O B N R e T S G S e T IO T

LAt 1 ZFI{‘ZZ-ISIOI}I l7lolol,l7lolol,2lolol Lo b i b i s s ot L L kL L.

IZIolo | S T S TS TS I VS S RS S ST T VA ) S IS (S0 Y (S S e S S S A [ I [ S I = S R — S .S

8.2.2.2 Logical IF statement

General form: IF (e)s
where e is a logical or relational expression;
and where s is an (executable) statement, but not a DO state-
ment (see further) or a new logical IF statement.
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The expression e is worked out.
If the value of e is true, the statement s is executed, if the value of e is false, the
program is continued with the next statement in the program text.

Note: Note the difference from the arithmetical IF, in which after ‘IF (e)’ three statement numbers
have to be given, after one of which a jump has to be made, subject to the state of e.

In the case of the logical IF, the statement which is either to be executed or not must be filled in
immediately after ‘IF (e)’.

Example:
] T T (ST T L S IO 0 Y S S (N S [ (] Ny O\ S 0 05 SN S [ (S O P O OO 51 00 (36 N
TR 6— IF1 |/LA'|L£1‘101'101)L g|¢ |7‘|¢ 2:51 TN Y S Y N N T Y YN T N B B T
11 1710 cFDl*JEl I T T I S T T N Y YN AT A T NN Y Y O B
Ly 175 Ifl I(Al‘ £g'p1)1 Aﬂlslwl::lzl. lol*Ak/lcl TR U S (O (N (N5 S [ [ S L O O
L1 9 F-|=|q|/|"/| ST O I [ T Y N S S 1 O O NSO N (O A [ [ S Y B N O [ L |

] _L-F IS A S Y VS T S (S N TR [ N [ T O RGN [ O [ O N RS U N N T (M 0 | T T (S N

les Vl=lxl+lYl*llellllllllllllllllI

If the expression in statement 5 has the value true, a jump is made to statement 25
(GOTO 25); if the value is false the program is continued with statement 10.

If the expression in statement 15 has the value true, the value of 2.0 A/C is
assigned to ANSW and then the program is continued with statement 9; if the
value is false, statement 9 immediately follows on.

Example: P and Q are logical variables

(] S I N S N N T T N T T T T S S T A S O

Ll 15 Iﬁ |{P|‘.¢|R|'|°N¢|7|'QA A;AI+IBI PO T T T T SO B B S
11 l1p cl:lAl*l*JzJ : I T T W S S TS A NP i1 L1 1 AN N NN [ N T N W Y N T N N T N S —
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If the expression in statement S is true, A is increased by B and statement 10 is
executed.
If the expression is false, statement 10 is executed.

8.2.3 DO statement

General form: DO ni=m;, my, mg
where:
nis a statement number;
iis an integer variable;
m;, Mg, M3 are integer constants or integer variables;
m; is the initial parameter;
my is the terminal parameter;
ms is the incrementation parameter.

The statements up to and including the statement with statement number n are
executed with the value i=m;; then the value of i is increased by the value of mg;
so long as the value of i is less than or equal to m, the statements following tHe
DO statement up to and including the statement with the label n are executed,
after which the value of i is again increased by the value of ms.

As soon as the value of i is greater than m, the program is continued with the
statement following the statement with label n.

Example:
) B | L1l o TN N | | B SN ] Y B ) S . | ) R U 1 Y T S | 1 | N N I S N - i
cI L1 1 APD?DISI 1 - | IAI/I7I}1 17}7&401;1/( Al(lslol) NN N NN N N TN U S S | 1 S S = |
| A A | SIUVNI glol e IOI 1 | N I - 1 | 1 ! O bt L ¥ 14 L g _t ¢ £ b} ) SO ) YIS I | 1
{ G L ‘M 1 7I01 z‘l=l7 1’ lfpl 1 D (N . T X T T - 1 [ | [ S (N AN N N A S S | |
i 1710 Sam =IS|UM +|AI /;Ijl 11 1 1 1 1 1 1 1 1 | 1 ! 1 L L 1 1 s - | 1 1 1 1 L 1 T T
Note:

1. Within the DO loop no changes must be made to the values of i, m;. my and ms.
2. If my, m, and mg are variables these values remain fixed before a start is made to the execution of
the DO statement.
3. It is always permitted to jump out of a DO loop, but it is not permitted to jump into a DO loop,
that is: without executing the DO statement.
The values of m;, me and mz must be greater than zero.
5. If mg=1, ms may be left out of the specification of the DO statement.
In a DO statement the statement with label n may not be one of the following statements:
a. GOTO statement
b. arithmetic IF statement
¢. DO statement
d. aRETURN, STOP or PAUSE statement
(these are still to be dealt with)
e. alogical IF statement, which contains one of the statements named under a, b, c, d.
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DO DO

DO DO
1 ] 4

Jumps 1,2, 3 are permissible; 4, 5, 6 are not permissible.

Example: Given 2-dimensional array A containing 15 rows and 15
columns;
1-dimensional array X containing 15 elements.
Calculate the 15 elements of 1-dimensional array B according
to the formula

15
Bi= > A.X. bkl B e 18
i

. Rabadakolclpdicted =t A s 0 A _t_J Lt 2 0 3 1 S L A B St 2 L )

b L .D,g ,6101 ,-z,=,7.).7.5. P T W Y VI DA N N Y 0 0 W
i il /IA/l’lol'lol N O T U T T T T T 1O OO N A S A
L x| B PP
i nép IBl(JA/Flellhzl/l*Ax {|z|’gl/1xlxl(l'7|/1 (T S T

8.2.4 CONTINUE statement

In those cases in which one would actually want to use one of the named state-
ments as a last statement in the DO loop, then use is made of the CONTINUE
statement.

General form: CONTINUE

The CONTINUE statement is what is known as a dummy statement.

Example: Two rows of numbers A(1) up to and incl. A(20) and
B(1) up to and incl. B(20)

If A(i) < B(i), A(i) must be increased by 1 and
B(i) reduced by 2 and again compared until A(i) > B().
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it i ¢ S S S O I | | S R [ Y [ RS S SO Y [ [ [ PO IS S [N LS S NI [ O () ] [ [ S (O (S L
111 1 !D¢ Palol [=I 7],I2Iol S N S I S Y Y U T T Y I |
111 lr IFl{lAllel)l—lel "Zl-)l)l5l,l3|oj ,JalaL N ISR S S Y T N T U N Y N N A T T A N S W
- 5 AI(IIJI=AI(PZL/I*I7I. Iol Lt b L & b 3§ ¢ L ¢ 1 Lt J 1 ¢ bt 4 b .2 1 % ) ) L )t }
I 1 1 1 BI(II/I=BI /rzl./I_ZI.Iol ) N I NS W N Y T T N [N N N Y N TN Y N N TN N N NN B S S _—
| R (R | TS W TN NN TN (NN (NN NN NN NN NN N NN NN N SN [N TN AN B A N N S N [ N Y Y T N T T Ty o |
| I qlgrﬁ I?l | N N Y T R O N | |y 5 A T (U R ) S T (S (S [ [ o) 1 oy [ I [ O O 1 (I
3=l 3p ~n¢MrJ-l~laﬁl Y () (N O [ [ DO, NN R TN A N T [ S NN S S (SO AN RN (S ) SO IV I N TN [N (N S Y

8.2.5 STOP statement

General form: STOP
or: STOP n
where n is an octal number consisting of a maximum of 5 digits.

(An octal number is formed by any digit in the range 0
through 7.)

The machine terminates the execution of the program. When using STOP n, n
indicates which STOP statement ends the execution of the program.

8.2.6 PAUSE statement

General form: PAUSE
or: PAUSE n
where n is an octal number consisting of a maximum of 5 digits.

The machine halts the execution of the program. In contradistinction to the
STOP-statement the program can now be started again, after which the next
subsequent instruction is executed.

When using PAUSE n, see note on STOP n.

8.2.7 END

Every program unit must end with an END line.

The letters E, N and D must stand in that sequence within columns 7 through 72.
In column 1 through 5 there may be a statement number, but this is ignored.

An END line brings to the notice of the compiler that the end of the part of the
program has been reached.

In every program part terminated by an END the statement numbers and the
symbolic names are local.

Every program part terminated with END is compiled separately.
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Example:

prog. A, prog. B and prog. C are compiled separately.

Pﬁ¢s 1 AI

|1$x|1|
<

11 11

Alg XIYZI 1

| T

END,

PRES. B

R A A
700
L 00
cl 111

1 l’l y 1o 1 )
<
&‘lxIYIzl 1

L1 39
L 111010
L300

eNpllll

PRIS. C.
1 l,l 1 1 1

I N T

1

1

a I
Q
o

IYZJ= leYIZI+I

Ilslllllll

Rt dct )

1

heckindcd
(. p
L

eﬂplllllll

T
I W
kil
(I -
S |
ot g
| I -
| ]
| N
FI |
L
Loy
| T -
T |
11 1 1
.
T
} S ) |
It 4
N -
T 1
T I
N (S
S [ |
I O |

11
11
L -
Ll
11
11
11
Ll
) .
11
1 1
1
11
L1
[
11
L1
11
Li
1 1
1.3
L.l
L}
dads
I §

1
1
It
[
11
£
L i
L1
11
L1
L1
11
11
11
11
11
1
L1
11
[ )
L1
g4
s O |
i
-

[
[
1
| |
L1
T
1
L
1l
-
{
-
11
1
11
T
11
10 |
di
L
-
;
-
11

All statement numbers differ.

All variables differ.
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9 Input/output and FORMAT statements
(Part 1)

In this chapter we briefly survey the simplest forms of INPUT/OUTPUT state-
ments and FORMAT statements.
In chapter 12 we shall go into this in greater detail.

9.1 READ STATEMENT

General form: READ (u,f) k
where:
u is the unit number;
fis the statement number of a FORMAT statement;
k is a list of names of variables in the sequence in which the
read-in values must be assigned.

In FORTRAN B the unit number for the card reader is 1. This instruction enables
data to be read in. The data is assigned to the appropriate variables.

Example:

/I I N 5 S [ (S [N (5 (S S ] [y ' (S L I [ 1 N S A 1 [ R 1 B S (S U [ R S T A U B

11&6Ap11/17|’|70101}x|A|7|8|,|cl|1:111111LJ§1|||||11||111|1‘L

Three real numbers are read by the card reader and assigned to A, B and C.

Note: The types of the numbers to be read in must be in agreement with those of the corresponding
variables.

9.2 FORMAT STATEMENT

Conversion and editing information between the internal representation and
external character strings are given in the FORMAT statement.

The statement is not bound to a given place in the program.

We distinguish provisionally between two types: integer and real.
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Example: A card contains the following data
col. 1

\Z w
—643016E—04231+12.98014
In the program we have:

1 1 1 1 JJIL!IIIIlIlelllllllllllllll!l

| EﬁApl 1{|719501)1 AI’JKI,Ia TN T T T T T Y Y N B |
11 50 ?ﬁmﬂlrl 1{1617171‘51’ 12|’IF|9|' |°|)1 A Y VAT T I |

The first field specification, E11.5, belongs to the first field
on the card; the second field specification, 12, to the second
field and F9.0 to the third field.

The first field specification indicates 11 columns (‘11’in E11.5).

The number is interpreted really and has an exponent (E-04).

The ‘5’ in E11.5 signifies that the number must be considered as if there were
5 digits after the (assumed) decimal point.

The number occurring in A is thus —6.43016E—04 = —6.43016 x 10* =
—0.000643016.

The second field specification is simpler.

‘I’ signifies an integer and ‘2’ signifies two columns.

12 is thus an integer consisting of two columns (without a sign in this example).

Note: The integer —23 must be specified by 13.

The third field consists of nine columns, indicated by ‘9’ in F9.0.

The number is interpreted as real but without an exponent.

The ‘0’ signifies no digits after the decimal point.

This last applies only if no decimal point has been punched.

In this example a decimal point has indeed been punched and is retained, thus in
B we have +12.98014.

If +1298014 were punched with field specification F8.3, +1298.014 would have
been assigned to the appropriate variable.

9.3 WRITE STATEMENT

General form: WRITE (u,f) k
For u, f, and k, see details under 9.1 (READ statement).

In FORTRAN B the unit number for the card punéh is 2 and for the line printer

is 3.
With these instructions data can be implemented.
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Example:

!IlIJLllllllllIIIllllLlLlIllllllllIllIIlIIIIIIl

) T - lezlrﬁl{zléoljxYlkllILlllllllllllIllIlJlll
Ilép ¢KHATI1(675§,F70II6|’IVA)II|IIIIlllllllllllll

Note:

Plus signs are not punched or printed.
X contains —410.46128

Y contains +12.614078

K contains +649

The following is punched:

col. 1

i0‘41046 128Eb03b12.614078b649 b is blank

If the format were written as

) ) S Y Yy S M S T S T Y I Y

| 160 ng\HAir 1/15175|' l#l’lFl1lol'z’FIl¢I)l I Y S I N T T A T O O B |

the following would be punched:
col. 1

\
bbbb—0.4105Eb03bbbbb12.61b649 b is blank

If the result has to be printed with the line printer we write the following:

s [ B S T T S T S T S T S S S S TV S S S T T YA T T T Y T S T A

N DT U (I | hurafjl,éa) X,Y,IKIlllIIllIlllIllllllllllll
FLLép FﬁENAT\ |(€751 :4’F7|01'2’|I‘//11||11|11111|1|||111

9.4 EXAMPLE
Calculate the square roots of the quadratic equation ax2+bx+c = 0, whose

coefficients are read in with the card reader.
The square roots X1 and X2 must be printed on the line printer.
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Field division of card.

10,11
g Ir1 20:21 30Il >
a b c
STATEMENT

1(I11567AI|JI121IIlﬁtlllzollleqlilzallllagllIsﬁllw

C ... | CALCULATIGN PF. THE SQUARE RISTS. . . .

c| | P T ﬁ Al alUjAD RIAITI Icl EQUAIrJ ¢N 1 11

) Y W S N S - |

VT T L | ‘EEADI 1{171729.}. An)B:)cl L TR N R
o | IE (A) 17572, 27 L
17, . | D=BXx2 - -MAXC |, 0
L1 ‘IE |(-\‘D1}l ;|7|)21&’|231an||||||||||1||||| T B |
'2311| "Dlglseleur(spl)l Y O SN [ Y N N L O N (N N N L LS M | L
22, , , | X1=,(~8+DI/(2. %A), . . i
T I le-'.'I{]—le(-l'Dl)l/l(lzl.I*AII‘ PN S T T T T T T Y S T N R
L | WRITE (3930), X7oX2 |\ i
72 | X2==C/8 i
L1 Ivﬁlerﬁl 1{31’P310J| |x|7| T S T T TS YT W YT Y B (I I 1
g SI7.|¢(pII1(1|]|111I|Ill|ll|l!lllllllll L
22 . (ST@P 7 ... i et ke

q Y[ ST¢P| |7| 1 ﬁ[scﬁ-l Msﬁ'ﬁ.rz.v.sl

'sz L1 Fﬁﬁf’ﬁﬂl |{|F|7p|'p|7|F|7p|' Ial’lFl7lal‘

o)

391 L1 F¢¢”Alrl 1[151201' 181)152101'§n)| 1 N T |

1

Note: Field specifications may be preceded by a repetition factor. In the example the last two state-

ments should be written as:

) T - (N TN I VI O TN O N Y NN O VY S N R NN A W N O Y | | S I N Y Y S Y S N [N Y N S |

||qu F¢MAI7T/F3[FI7Q.IOJIIIIllllIlllllllllIIllllJ_lLl

||§30 F¢ﬁﬁAl”ll[2lél.zo!°8/lllllllIllllllllllllllllIIII
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10

Functions

10.1 STATEMENT FUNCTION

A statement function is defined by an arithmetic or logical statement. The state-
ment function must be defined at the beginning of the program part (but after the

specification statements, see 11.1).

General form: f(a,ao,...... ,p) =€
in which:
fis a function name;
e is an expression;

a1,s,...... , ap (formal parameters) are names of (unsubscript-

ed) variables.

Example:

N T - | ] R SO0 (R NY VL) RO T RN N W DR NSNS ST NS VA B NN

1

L | [FRRM(A B) =3 XAFBXXIFX Y2

L

| SR A I!ZIllllllllllllllllllllll

L1 S TS (AT SO LU (A R SN [ N I ) P [ SN N Y N [ [ O O Y |

1 1 I7la DI=IF,¢RM([$I’ITJI ' S T N N ) Y TEe S 1N N . |

Statement with statement number 10 is equivalent to

s R = SRS S S ES IS S5 SR TN AR S AN B S5 SR = S IR AR BE AN i i 1

£ 1710 DF 1‘31 L 1*1‘5'1 *l 7:*1*(& ﬁxp‘lyx-flz

Y Uy SO [N O (Y LY

1

Note: the formal parameters may occur in more than one statement function definition (they do not

exist as variables).

Example 1:

| D B} S Y S I N NN N N Y N I U N N SN NN I N N NN Y N N SN N T AN Y N I N T N Y S MO T Y |

LA Lk Sp"l(Al’Bl’¢l.)l=lAl+lal+Ic Lokl B bV b _E A b X ALt L S L b Lt A L _k

. B IIFFE[EIENCIEII(A’BJ_)JL=1A-18|11LIIIIIIIIIlIlI|IlI
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Example 2:

I - | PR SOy NN TN Y N O NN A TSR S O [N GO [V TR N N S VO VS (I N SN NS WO S S (0 0 1 W S U GO N U O S Y (|

J I - L7 FIRJST{IX)J=X”I*I2I+A#I*IZ Rl L1 1 1 Ll 1 1 1 L1
... 2| SECPNMD(RsS)=SRRT(FIRST.(R/(C*SI))). . .\, . .. .. ..

I -1 : T 4 S T T TR TS SN0 Y A T3N3 VO T TN VIS SO N N T VT N YOS NS N VY S LY VIO VIS [ NN (T VO [ N [N

11|715 Ql"l}lg'lFJﬁSI(IYI*IBI/I)I)IIlllllIlllllllllllllllll

| A IS = lllelIlllllIIIIll[llllllIlllllllllllllllll

¥y I <, -5 LR S A O S I T O I T U R (O TSN ST S S [ [ S T ST (N S YO U A T [N (S R 1 DO S Y S (|
Y [ N .

27| PP=SECHNO (7. 7% DELTA ALPHA) RPL .

Note: The actual parameter may be an expression (see statements number 15 and 27).

10.2 FUNCTION STATEMENT

In chapter 7 we have already encountered what is known as intrinsic and basic
external functions.

There are situations in which it is desirable to define own functions.

This function, however, consists of more than one statement.

One function is defined by a statement of the form
t FUNCTION f(a,, a,, ...... ,an)

where:

t is INTEGER, REAL, DOUBLE PRECISION, COM-
PLEX, or nothing;

f is the symbolic name of the function;

a, ag, ...... , ap are the formal parameters.

10.3 RETURN STATEMENT

The group of statements which define this function begins with the FUNCTION
statement and must finish with END.

A function must contain RETURN statement as a logical end.

The symbolic name of the function (f) must occur in the function subprogram as
the name of a variable; a value must be assigned to this variable.

In a function subprogram no function statement may occur (nesting).

The form of the statement is as stated below.

General form: RETURN

This statement ends the FUNCTION program and returns the control to the
program in which the FUNCTION was called.
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Example:

et b | N N WY N Y Y T T T O Y S N Y Y T S Y N N N N TN U Y O Y Y [N N N N N I |

C ... | |SUM. Two ARRAYS (A ANMD B), ., . . . ... ...,
L1 'FpNCITI#Ni Ps.pﬁl(Al’lel’N)I
L | DIMENSTIZN A(N] 28N,

-

L 90[1.=A/.7./1*.3/17/1 P S S T T T T N T Y Y T N S N T T A N B
I ~D¢ 17101 ﬁ7|=|2|’N|:1::111:11111;111111111x|||||x
20| SUM=SUMAA ) FBLI) i
1111 fﬁrpeMlllll||||||l|ll|llAIlllIlllllllLllJ4
Tl . T T T T

In the main program, for instance there is the statement

| C: (S | | T [ Y S L ] O NS VS W (N N R Y [ [N LR RO O S N S N A (SR (O R U S S S (S S T T G T [

L1 1 |=Sg,ﬁl(l.kéc_l,7l’lvlelclzl,tslol)|l|lllIIlJIII|II|ltlllll

The formal parameters are A, B, N.
The actual parameters are VEC1, VEC2, 50.

Note: Agreement (number, location, type) between actual and formal parameters is obligatory.

10.4 SUBROUTINES

The subroutine is defined by a statement of the form:
SUBROUTINE s (a1, as, ......, an)

or SUBROUTINE s
in which:
s is the symbolic name of the subroutine;
ay, as, ......, ap are the formal parameters.

A subroutine begins with one of the above-mentioned statements and ends with
END.
A subroutine has a RETURN statement as a logical end.
The subroutine is called with a CALL statement.
The subroutine names must not occur as the symbolic name of a variable in the
subroutine.
In a subroutine another subroutine may be called, but no subroutine statement,
function statement or statement function may occur in it.
The CALL statement is of the following form:
CALL s (a;, a,, ...... ,an)
or CALLs

depending on the subroutine definition.
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Example: Copy an array in another array.

main program:

11 (= 12 ﬁENSfZ-dM lxl(Jflolol/I)Iyl(l’Ioloi)l 1 11 ! B T PR
L1 CAI'LLI Ieﬂplyl l(lx,lyl,l5lo)! P B N B B B Ly
X, Y and 50 are actual parameters.
subroutine:
1 1 1 1 yae£¢”lTIl~£ c¢Pyl {Al ’lel’lul)l 1 1 1 1 1 1 1 1 1
| 1 1_1 ‘DI”EMSI;dM AA’ploL/l’ Ie"plo/l 1 L1 1 | - 1
1 1 11 ‘D¢I I70[ J-I=I7I,M 1 1 11 1 11 | N N S 1 1 1 L1 L
1 1 110 a/hz}.jlglA/Jl/lllll S (Y T T VIS A S A A i 4 1 1
| M | Ll RE{"VRM 11 ) I T L1 1 T O T | 111 1 1 ) I I T
Illlkmt[lllIlllllllllllllllll ) I N S

A, B, N are formal parameters.

Note: In a function we must assign a value to the symbolic name of the function; a subroutine name

may not occur in a subroutine. The parameters may be assigned a value in a function as well as in a

subroutine.

10-4
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11 Specification and DATA/
BLOCK DATA statements

11.1 SPECIFICATION STATEMENTS
There are 5 types of specification statements.

Type statements (see 4.4);
DIMENSION statements (see 6.2.2);
EXTERNAL statements;
EQUIVALENCE statements;
COMMON statements.

oo o

11.1.1 EXTERNAL statement

We may use the name of a subroutine or of a function as a parameter.

to do this, the name must be declared in an EXTERNAL statement.

To be able

General form: EXTERNALa,b,c...

Example:
| T . | : BN S S Y ) N R S S NS N S R S SR R TSN T NN [ (N e [ 3 TR VT, DN BN BN W N () |
| O 58 - ETXI 7-1 !RIAIIAILI !quLl TI St b k. L 3 3 d_ ¥ f ¢ F i g% 4. . i 0 b (. _t i $_ % % 1 3
L1 CAL ILI ISIUBI(PZ) M“LJT]J CJ/I N T T N T Y Y Y NN TN TN JY N N N S Y N A B
S T I | lsl Yo k4 l | SN Y SO T I Y T I N N e N N N N (N S S S S [ S T S N S S ) .|

subroutine:

" O | L 0 1 1+ J 1 1 & t & & 4 ¢ & ¢+ 1 & ¢ § € 4 ¢ 0 ¢ 1 ¢ & 0 & 2 .8 ¢ 0 ¢+ 1.1
. | SUBRPUTING SUBL(KsNsZ), \ 't
T A [ | TN SN SN (Y N TN Y S (RN TN (N N [ Y T TN T N S S N [ N N T T [N S O Y I

TR A . | IE J(k‘/l lvl,él,lél | S N IS A Y VAT IS S S (AT LU (Y [ LS A (Y [ T JS N ;

Lge oy ¢ D1=1N1‘k|’21*|*|2)114||1111111L4_L|!||||1||

11 S ] 1
Lt 2 _1 1 1€1 o ! 1 1 1 L1 11 1 L 1 1 B | f_1 1 - L Ll 1 1 1 { I 11 1 1 i1 1
11 1 1 1191 | I T | | T N N N N N N B | T AN [N (N Y S Y Y [ A (N [ N U N N N N N S M |
[ 1 - lé eﬁn@M 1 1 1111 1 1 1 -1 11 L1 1 | T 1 L1 | 1 1 11 L1l D 1 A B | 1 1
200
1 1 1 1 — 1 | . 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! 1 1 1 | 1 1 1 1 1 T P 1 1 1 1 1
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function:

- - T (O T N S N N S S W 2 Y VT 00 1 I [ Y N (N [ 1SN Sy S [ N [0, ) (] [N VNS S DO NN NN, SO [ [ [ L |

I =S N Fp Mcl rJ¢M MUIL ITI [z, leJ 1 I - 11 1 1 L1l 1 L n s 4= 111 111 1
111 “7101617-1= I*x*lzﬂﬁs;*ra T (A O I ORI Y YOS O O N ) ST O IS O 0 /A ) N O S 10 [
| I eﬁlrpeﬂ/l 11 S S ST U S S S S L . b b b L L ]
! . EMDI Lt i it b o ¢ b b Ll g ] Lol b b b % L 5 b t A Lt 1 1

MULT is used as a parameter in the subroutine SUB.

MULT is assigned to N.

In the subroutine the program part MULT is executed in the statement:
either

e S BN/ S | lllllIIIIlll]IlIIIlIIIIIllllllllllllllllll

| G I A . MUJLr[K,Jz**ajlllilIllllllllllIllllllllllll

or

| P - S N N N NN Y N T W NN (N W N N NN IS N N S N N N A S A S T A [ S S W Sy oy oy |

T | ‘Dlglal*lxlz*ls*lq*lxl&ll¢llIIlIlIlllIlIIIIlllllLIII

11.1.2 EQUIVALENCE statement

General form: EQUIVALENCE (k1), (ka), ...... , (kp)
in which each k is a list of the form
A1, A9y vevrnn ,adm

By means of this statement we can assign two or more names of variables to one
memory location.

Example 1: After having written a large program we realize that we have
used various names for the variable X, namely X, X1, RST.
In order to avoid having to change all the corresponding
names we use the EQUIVALENCE statement.

| S - e | b b Kok b A A Ak A L b L L A A L o L L

I T - @UIlVAICEMeIEI 1(151)1x|7|9£15r)| ' W I [ T N A (T (N Y (N A 1 [ |

Example 2: If A and B(1) represent the same field
and C, D and E also represent one field, we write:

| R B | T T LA B (N NI [N N (S S S U SN e S (WY (N VTV U R N ) T ) ) (N T S ! (S TS S T O N .

L1 EQUIVALEN‘:E] 1[A1)6{7|)1)|)[C’|D)5}| {1 O | [N (A O O O

This statement can also be used to obtain a subdivision in our labelled range of
storage units.
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Example:

l,i,,lll /S N I U S N [ (N T S S T T O [ [ [ I I I Sy O Iy

] I ‘DzﬁgwslﬁMllA/lqjl’ﬁl(ﬁjllIIlllllLlJ_Lllllllltll
l(lll @UIIVAILﬁMCE I(A(I‘SJ(716|(A//111111_L11111|1111111

A1) A(2) A(3)  A(a) : =
"~ B(1) B(2) B(3) B(4) B(5)

11.1.3 COMMON statement

General form: COMMON /X, /a;...... /Xn/an
in which every a is a list of names of variables which may be
subscripted, and every X is a block name (symbolic name).

The block name is always found between slashes (/.../); the names of the variables
are separated by commas.

In the following example variables appearing after the two consecutive slashes,
namely RS(2,3), are in blank or unlabelled common.

Alternatively entities may be expressed as in blank common if (a) no block name
appears, or (b) they occur between the beginning of a statement and the appear-
ance of a block name.

The size of a common block in a program unit is the amount of the storage re-
quired for the elements introduced through COMMON and EQUIVALENCE
statements. ’

It should be noted that the sizes of labelled common blocks with the same label
within one executable program must be the same; the sizes of blank common
within one executable program do not need to be the same.
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Example:

{ P . B S0 I (S5 S i o O S (1 N O S (NN NN MO SN . (1 A e P | N (N NN N V| AN O S N O [ I O i T

Ll cgﬂﬁqlvx [AQBA¢QK/A|7|8|, p/ﬁﬁ:‘acl /X:[I';/ i J“Si(fen,fgjl 1

memory = .
subdivision: ABLOCK A
B
€

BBLOCK X(1)
X(2)
X(3)
X(4)
X(5)

no block

name R
S(1,1)
S(1,2)
S(1,3)
S(2,1)
S(2,2)
S(2,3)

Example: main program:

20 U (O DJﬁ16~SI¢M Al{|él)l’lBI‘7pJ)l,lq{l7lol,L7le RO (A T VW S TS S
a1 | e¢ﬂM¢M )/IABIL¢JCIKI/AI’IBI’ICI MEBEEESEEEE AT TETEEEEE RSN X

1 O I [ | T SR S (O U, S N (NS S N (S (S | SO /SN VTV LSS (S N (T O Y 01 10 S O N (N ) S [ O IS0 S S SN T U
| O N 1 | L1y 11 { I NN NS U SN (OO SN I O AN A VAN WA OSSO/ SN N SO (N (A IS [N DR PO SN AN O O (St AN IO VS N 6500 A0 o8
| T | fAclcl SR(M,NJ Lt b b L t 3 At i b L . b L bt L L )
| I ] lst S S N S [ A W S Y A S N W O S s S |

We make use of the memory locations called A, B and C in the main program.

subroutine:

{ VY SR O | MO W N Y S AT N Y (10 [N T (S TN S [N N N [N /O LD /I TN [N 1 U 20 Y FRNNH (N (S A N (N | (T 0 ¢ [ [ I

S A e | s peﬁ¢|ul.r: NIEI Sﬁl(lkl ,IL!I) | [ Y O N N [ TSN N (SN [N [0 LAY AN SN S GO N S [ LSO [ O |
Y S A T | IHAEIMSI ¢|Nl lxl (16.) l) IYI(I1IOI) 1, ;{17101 p] I7pl) \ SN FAY VA O [N O SO (N S A O [ (O
) AR T (I clﬂMM¢MAA|B|L¢1CIK1/X1’ IYZ, Izl | N R AR O TN G NN N Ty N S5 G O [ | Y i S, ' == E

| {4 TN TN NN S Y N Y Y S N N Y Y N N Y S W Y U N Y S Y S |

) N | N WS N N W W W I I N U Ny A M S S S S S S N [N S Y N S O S S— — |

=il elgerﬁMllIl(IIIlLliIII!IIIllIIIIIlIIIIII114
¢ Y A . | END{IIIII[IIIIIIllllilillllIllllJl!IIII!lLAL
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In the subroutine we use the same locations but, however,
these locations are called X, Y and Z.

Note: The main program and the subroutine use the same range with the block name ABLOCK.

main prog. subr.
ABLOCK A’s X’s
B’s Y’s
C’s Z’s

If we do not desire to use the whole memory locations called A, B and C in the
subroutine, we should have to write the following, for example, in the subroutine:

B T T T S N T T N N W W s [ s [ W) B B

11 YSIU!BIRI¢IUITYZ-N|51 SR/Jkl,J‘l/l BN I Y O R O (S S SN Y (o O S N Y [ PO Y MY (S ' ST RO s [ I
L1 $.IN6NTSI¢M le(léi/l’ lyj(laljl, @5M67102J1 NN S DN O OO N Y S ) O S L U |
1 ¢¢ﬁ”¢t~1 /Aﬁ‘lalcki/l lx[,lyl’ Ifyé?\’x S T T S A S I I N S [N PR TSN I (BNE L (I P IS O (A

The memory location would then be divided as follows:

A(1)A(2)A(3)A(4)A(5)A(6) B(1)B( 2)8(3)3(4) ..... ,B(8)B(9)B(10)C(1,1).... C(10,10)
; o 'REM(102)

X(1)eenne CX(8)Y(1).. "Y( 8),REM('1)

REM is not used in the subroutine, but, however, must be named.

Note:
b b b 3k Cf L Lk £ 1 £ £ 1.4 ) N T N S | 1 1 11 I ! 11 o T B N B BES E R o T |
el ADJNEWPSI ﬁM lA/Jéjl,éjA7lo/l,lq/7’al’ I7lo/l S b L. | o . I T S T S [

Lllcﬂﬁﬁdﬁ/I\Alla, T Y Y T Y Y Y N W N U s

may be substituted by

A LI (O [N (N (NN (S S [N [N (B (N O L) [ () S [N S S N5 G Y NI SO (Y O OO S 1SS CJNY SO O N T I S N [ N |

'lllc¢ﬁ/’¢”Al/él/)e/7ol/,c/7pl’l7o/lllllll[llllIllI(III

11.2 DATA/BLOCK DATA statements

11.2.1 DATA statement
The DATA statement is used to define initial values of variables, arrays or ele-
ments. It takes the general form:

DATA k,/d/kg/dy/...... kn/dp/

in which:
k is a list of names of variables;
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d is a list of constants in which every d can be preceded by
i*;
jis an integer constant.

Example:

I SN (ST VAN MO TN N 1 IS Y N S SN (Y SO DY [ ST (S O O O O (N VAN SN OO (O OO N (PN (SN N VI LN (S (SN (R O [ P (N Y [N | [ |

s DATH, A28, C)5.036.753:3/0Pf2SKTO/ \ \ ...,

The values 5.0, 6.1 and 7.3 are assigned to A, B and C respectively, and the value
1.0 to the first 25 elements of D.

Example: We want to make 10 counters zero. This can be done as
follows:

1 1 \DI”IGMSIdM le%a”|rl I(L7 lol')l 1.1 1 1 1 1 11 1 IO T I e T Y B . W) ¢ Y .

) !Dﬁl7ﬁl 1 Cdamrl/zoi*la.lol/ NN T N N TN (N NN TN N N N N I O (O IS N (N e

11.2.2 BLOCK DATA statement

General form: BLOCK DATA

This statement may only occur as a first statement in a subprogram in which
specification statements occur. This subprogram exclusively contains the type

statements, EQUIVALENCE, DATA, DIMENSION and COMMON state-
ments, and must be terminated with END.
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12 Input/output and FORMAT statements
(Part 1)

In chapter 9 we have already considered the simplest input/output and format
statements.

In this chapter we shall discuss a few more FORMAT statements and applic-
ations of READ and WRITE.

12.1 SUBSCRIPTING LIST FOR INPUT/OUTPUT STATEMENTS

If 5 data items are punched on 1 card which we assign to A(1), A(2), A(3), A4)
and A(5) we use the statement:

SO S N N O VO N S SN S ) TV O o TN 1" O A TN AN Y S (A O M G Y N O 0 O OO N JSN O SO T A NN S O O 1~ O A [

L (?ugﬁpx 1‘/1717(Zp/1 AL/I7I/I’A(/Zl/l)Al/ﬂjl/l’lAl/lyj/ljdl/LéT/L S N RO BT O O

or shorter:
e Jooid 1 11 ] [ 1 1 | N I T 11 1 . . 1 | [ | W S 1 1 | I N N S N N S A o
= - ﬁgﬁa 1/712 210/' 1 i\/Al/‘z-l'/I',]I-;Z,I\S-:I)I 1 1 1 | ) ) 1 1 1 1 L 1 1 1 1 1 1 1 | 1 1

(This construction means: implied DO loop.)
This manner of writing recalls the DO statement:

sl Lk ) S S N [ T S [ N S A T T O O Y |
| S | D,ﬁ I7le 0]!-:'-1 7! ,l‘sl- TS T TS I ) R R R O B B S A SR e R O I I S
L1 172 'egﬁol 1670 prjx Al ‘J\-/l {1 S S VS - O B NS R Y 1 N R N I L [N S [ [ Y (R (O (O |

After execution of the last two statements, the result is that 5 separate cards are
read. When subscripting the list we can also use an increment.

| N NN S D OO SO N [N /S LN [N Y N Y U A S O S A Y O DAY O T S N N S [ A S N O[S A SN (N N T I S F P L |

1l geﬁpl |/17|)zpl/l %/Alv/.];’/nhz-’l?lhzoure;/n N I Y I S T Yy Y

Now the first field is assigned to A(1);
third field is assigned to A(3) etc.;
ninth field is assigned to A(9).
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If we write for this list:

(CA@Y), D)), I=1,5),] =1,4)

this is the same as:

C(,1), D(,1),C(2,1), D(2,1), ..., D(5,1),C(1,2) ... etc

Note: If the card contains less data than is described in the list, the following cards are read until all
the data specified in the list is assigned.

The same quantity of data is read or printed as stated in the list.

If A is an array and we write:

| N NN RTINS N O S AN N M (AN Y Y SOSR JNS LOS [N N N G O LI IS S S SN T (A [ Y () [ (S [ Y N Y
11 IREAID l(l 11,11|0|01) 1 lﬁl Ras) NN N A N N T T S NN N S Y N Y T S N N S S N S B
this means that all the elements of the array are read in succession.
Example: a 10 x 10 matrix A has to be read.
) I S N T S - | SR ER I 111 U S S NS T T ST RTINS NS (AR A TS e A .
. p’ZHEN'gszJ 1 AI/A 710I 2y 7lol/l 1 L1 1 1 1 1 1 111 1 L1 1 ) S - L1 1 11 11
| T T T W . { W TN A S S Y [ T PO S S S /IR NN (A0S A NN WS AN (NS (N NN (NN LAY NN U O Y 00 SN VG N o (N A (IO
L1 EEH!DI lﬂ 7]’20/! A 1 I S R W O DR S NN SN W G N I N N R 1 1

is the same as

T S VA T S O O N VAN ] 0N NS TSI T, S ) NS AN oy N, (I |1, O | L A (M Y WO OSN[RS = PR i

L1 [QEHJD1 1/71 .2-0.). |//A/IJJ/’JLZ’170/)J |7’70|/ T S (N YO (ST O OO

which means: read columnwise.

If we wish to read one row after the other, we have to write:

SN Y VT TN (U N ST RNY I T T S A NS 1O Y S ‘S ST 0 Ay NS 'S (N T S AN TN N | U /¢ I W N N Y T (I Y W (ST I T T T [

L (efﬂbl %Z)fZQL/l |/|(A|/J1)FJA/1)F71-'17|}1701/1)1:1717171q}| I Y Y Y B B

12.2 FORMAT

We can indicate in the format whether we wish to read a new card or print on a
new line, by means of a slash (/).

Example:
TR | [ T S T N T T T ST T S S S T T T T T T T T S S S S A A
| WRIITE 1/3«’?20|/| A:’ ﬁ.)cy TN T Y Y T MU N U T TN M T Y W S N Y S B B
L1 fzp FdfﬂiArl |/F7a|‘|0/1‘-701- 0/F7lal.101/l I TN S T N N (N SO 100 [ 30 N S
output: 1st line number A

2nd line number B
3rd line number C
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If we wish to skip one line we indicate this with two slashes (/).

S L | S N [ Sy T A I N NN T Y N N N N NN N SN SN SNS N N |

| 10 Zo JdﬁﬁJAlrJ- /F 701 la//Fl701 !a//I/F70 ol/l 1 1 oot g L § i

skip 1 line sk|p2||nes

If the slashes are at the beginning or the end of the format the same number of
lines are skipped as slashes are written.

Output with

I - ) ) S Y Y Y Sy W I N Ay v Y N N N I S N Y O Y i

1 ép Fmeﬁﬁl 1 [/P;FQI' ’IZF70\ ly/zlz'stjl ) S S I T S T N N Ay |

Result: Line 1 (F9.2) (F9.2) (F9.2) (F10.4) (F10.4)
Line 2 (I3) (I13)
Line 3 asline 1
Line 4 as line 2
etc.

Output with

| - ) NN N NN T N U Y N N Y N IS [ [ T S S Y W N N U N N N O O N S S S

L xyp F¢€”A17—1 |/r-zjlzﬂr3£17f2|'|¥1/21€7|01°r31? 13."-.-70191./‘70’:7& IV/I}I I

Result: Line 1 accordingto 12,3 E12.4
Line 2 according to 2F10.3, 3F9.4
All following lines according to 10F12.4

12.3 FIELD SPECIFICATION I

Integer Iw
where w is field length.

Input: Blank is read as zero.

Output: If the number is less than indicated by the field specification
the positions at the left-hand side are filled with blanks.

Examples: field specification I3
Input
external internal
721 721
—-72 —-72
7bb 700 (b is blank)
bbl 001 (b is blank)
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Output

internal external
721 721
=721 721 (wrong)
-12 —12
9 bb9 (b is blank)
-5 b-5 (b is blank)

12.4 FIELD SPECIFICATION F

Real

Input:

Output:

Examples:

12-4

Fw.d (without E-power notation)

where:

d is the number of digits after the decimal point (fraction);
w is total field length w > d+ 3 (including sign and decimal
point).

If a decimal point is punched it is retained.
If no decimal point is punched it is located as indicated in the
field specification.

If the fraction is greater than stated in the field specification
the fraction is rounded off. If the fraction is less than indicated
in the field specification the fraction is extended to the right
with zeros.

The rest of the field (the integer part) is dealt with as with
integers.

F5.2

Input

internal external
12345 123.45
12.45 12.45
123.4 123.4
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Output

internal external

12.17 12.17

—41.16 41.16 (wrong)

-2 —-0.20

7.3542 b7.35 (rounded off) (b is blank)
—1. —1.00

9.03 b9.03 (b is blank)

187.64 87.64 (wrong)

12.5 FIELD SPECIFICATION E

Real Ew.d (E-power notation)
where:
d is the number of digits after decimal point;
w is the field length such that w > d + 7 (including sign and
four positions for E-power including the E and the sign).

Example: E10.3
Output
internal external
238. b0.238Eb03
—.002 —0.200E—-02
.00000000004 b0.400E — 10
—21.0057 —0.210Eb02

12.6 FIELD SPECIFICATION X

Blanks n X

where n is the number of characters skipped (input)
or the number of blanks inserted (output).

The field specifications describe the fields beginning in column (position) 1, the
other fields are combined.

If we wish to insert blanks in the case of output or unread characters in the case
of input, we use the X-field specification.
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Example: Input:
| T - | | L S T - | L1 U5 . 1 1 | - 1 1 1 LA F 4t 3 N B 1T R N (U | oo o, ey S Al 1
1 1 30 F¢£NAITI I/Z7pl’l7lolxl ,3le-7lol}1 L1 | I - 1 [ VI - | | S T SN T S |
K 10, 11 20,21 30, 31
“1st field ) "2nd field "3rd field ath field
Output:
If, for example, we wish to leave the first 8 positions blank,
then we shall have to use the format statement:
B R A o R S TS S S W S T A [ S O I N (Y A VY (I (O Y (O T Y O G T A Y A G
1 1 20 F,de”Alrl Idglxl,IW)l 1 1 1 11 1 1 1 L 1 1t 1 - 1 1 -

The comma after an X-field specification may be deleted.

12.7 FIELD SPECIFICATION H

Hollerith nH
where n is the number of characters after the H.
Example:
| [ U | | WO ) GO ' VN S [N 1 N S Y SN N TN (N [ (0 [N [ N S ) N (O SN N Y (S N N SR N
1 171017 F[¢IeI”IAl7.J I/I,M”I ITIHIISI l'z.lsl ﬂﬁ“sﬁz-ltﬁl)l bl nnd alasid et
Input: n characters are read and replaced by characters which are
specified.
Output: The n characters which are specified (whether already
replaced or not by a READ) are output.
Example 1:

T T T S T T T S S T T N N S S B N T

kVRITlE I/Fgl’17lalal)l I I T I S B

1

F¢£”Ayr| |‘S’Vx 4¢¢DL)J I |

1

I’”.LJQO

Output:

bGOOD (bis blank)

Example 2: A card is read with a

At

N S N 5 A I e 1 N I, T Y 1) S /e [ |

[

eEﬁpi 1{171,20/1 K 11 Komidiek Ll

o

é@ﬁjlrl 1/L‘/J’ql Lylglsl,ljl‘s-l}t L1

12-6

In the card we read:
column 1

\
bbNObb234 (b is blank)
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From the statement

12.8 FIELD SPECIFICATION A

L1 11 — 1 L1 1 1 1 ) W (R 1 J - I 12N ] 1 1 1 -] T - | 1 | 1 L1 1 1 [ | | I S
| 1 1 1 L1 1 1 Y T (W 1 ! 1 | | VI 1 Lt 1 [ S . | 1 1 | I T S | L 11 11
1 1 Ll L1 1 WRITEI I{ﬂl 20]/1 i | L1 1 b S A | (L | = | bk 1 (N [ N T
we have an output:
pos. 1
\Z
bbNObb234 (b is blank)

Alphanumeric rAw
in which:
w is the number of characters read (input) or printed out
(output);
r is the repetition factor.
Example:
= S N (T [ ) [ (S TR T S (e L e e e o T T SO e A R S e e | L1
. T0| [FIRMAT, (20AY). .. . . . i
11 1 1 ll.lllllllllllllllllLJJLll[llll L1

I |

eEAR 1/7)170/1 I/A[P}‘/A/,.Z;/ 127" |,zp|)|

1

[ |

1 J;I (-

Y I T I Y Ny Y Sy Ty |

1

S U G -t

N .ol G A N A AN ] T O S (S (S S (R ) | S R B A N R S S

S T CR I IS

Example:

Pob iy

f!ﬁlT 7€

1/\*%’1710/1 I/ALLKI#JAJAZ:/I,J-I:IZ,zlol)I

) P S

20 groups of 4 characters are read and assigned to
ALPHA(1) to ALPHA(20) after which they are printed.

Check whether character A is found in card column 31; if so,

continue at statement number 30.

S VY v (S (S O S D W S [IOUR () S S N N N [ () 1 |

| 1710 10

FIRMAT,

/1315101 lz,lA7J/L P S S T S B B

? S R

DAITLAI 1

lALPﬁA/7”A/1 B (N S GO P Y N VS (N, JSSS S Y C |

| S - |

e/.-'ADI (12700). (8(Z)>5Z=7:3/>S . .

| S |

F (S

EQR.ALPHA), B TE 30 . . .

CDT.PA03215
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12.9 CARRIAGE CONTROL

Vertical spacing before printing with the aid of H

{ S T |

| % O W' 005 DEN 9NN Y 0 Se A (S TSN T S TS e Ta Y e O

11117

FERMAT.

L7H_),

1

1

1

1

i

1

1

Illz

FIRMAT,

(.7#0),

Il

Llla

FIRMAT,

(.7#47).

1

Il

1

1
lllly

FBRMAT

1

1

1

The first character of a line is never printed.
This character is used for control.

Example:

| S -

VAZ 2D

NN N Y N W [N N [N (N S N T B |

1

1line
2 lines
to first line of next page

no advance

: I S .

1

i1 4 1

1 |7pp

‘—F|7r2|31 L
RITE (3:700). k. . .
RMAT, L(Ifjl/l RO R

1

Output

pos. 1 of the following page

\
b23 (bis blank)

Thus in place of field specification 13 we should have written 14.

Output

12-8

pos. 1 of the following line

\
b123 (bis blank)
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APPENDIX B

BASIC EXTERNAL FUNCTIONS

Number Type of:
Basic External Definition of Symbolic
Function Argu- Name Argu- Function
ments ment
Exponential ed EXP Real Real
DEXP Double Double
CEXP Complex Complex
Natural Logarithm loge (a) ALOG Real Real

DLOG Double Double
CLOG Complex Complex
ALOGI10 Real - Real
DLOGI10 Double Double

S S S S GG S —

Common Logarithm logio (a)

Trigonometric sin (a) 1 SIN Real Real
Sine 1 DSIN Double Double
1 CSIN Complex Complex
Trigonometric cos (a) 1 COS Real Real
Cosine 1 DCOS Double Double
1 CCOS Complex Complex
Hyberbolic tanh (a) 1 TANH Real Real
Tangent
Square Root (a)i 1 SQRT Real Real
1 DSQRT Double Double
1 CSQRT Complex Complex
Arctangent arctan (a) 1 ATAN Real Real
1 DATAN Double Double
arctan (a,/a,) 2 ATAN2 Real Real
2 DATAN2 Double Double
Remaindering* a, (mod a,) 2 DMOD Double Double
Modulus 1 CABS Complex Real

* The function DMOD (a4, a,) is defined as a; — (a1/as)a,, where (x) is the integer whose magnitude
does not exceed the magnitude of x and whose sign is the same as the sign of x.
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APPENDIX C

PROBLEMS

Problem F0010

Which of the following names or constants are permitted?

If permitted: which type?

If not permitted: what errors?

LB g FTE IR M0 A0 T

MAX $8
QUANT
_3.78.
JIOVR7
AIl

427
71E-8.

171
6ABLE
INTEGER
KOUNT
COUNT
A+B
5280.
REALCONSTANT

CDT.PA 03218
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Problem F0020

For the following formulae write FORTRAN expressions:

a. X+Y?
b. x-v)10
[ -1 A+-—
A+B
g, DER
c
2
A.B 2
€ (C+D)+x
i A+BD
C+EeF
2
x? x
g 1+X+2—!-+—
i (i)G—‘I
Y
A
. T
B
G
S 3
o(S-3)
i (X+A+7t)
2Z
k. ax3.Bx2.cx.p
L (e
" a2 {10

7= 3.14159265359
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Problem F0030
Which subscripted variables are wrong and why?

ARRAY (LIST)

NAME (M x N)
AQ@+1+1,3)

ANSW (K — 25)

BLOCK I +1J)

MMM (X,Y, Z2)

HER (3. « K,L)
AA(,J,K,L)

XYZ(5 +«K,K—-55+«K+15)
SAM (4 « L — K)

PR MO A0 O

Problem F0040

Which of the following arithmetic assignment statements are permitted and which
are not?

Ad,3))=M2+1]
XA+2,))==3.*D+((E —F) *x.6
Y=1 %= A

AB)=1+2

A+3.=B=xC

M= (A +B)

Z=A x R #x S

1J)=K(@)/J

I(A)=H + 14.

W=1+(-D)

PRS0 QA0 o

Problem F0050

Write the following arithmetic assignment statements with
A=3,B=2,C=1,I1=3,J=2,K=1

L=1/]
M=J=xK
N=K-1
D=C %A
E=B/C
F=C-A
A=1/])
M=A/B
I=2. %1
C=C+1.

C PR Mo a0 TR
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Problem F0060

Write arithmetic statements for the following formulae.

a.

AREA -2PRsin(n/P)

b. CHORD-2Rsin A
. 2

c. ARC-2\Y2. (4x%/3)
d. §._costx

4
e. VAL-_1 +Iog|tg£‘

cos X 2
f. G-1logl+sinX

2 1-sinX
1
2 \2.:
g. Q:(ﬁ) sinX
h. B- ex/\/?cos(\/X/2+7t/8)
272X

1

i Yo(272) xX+1e-X
E- | X arctg X_A jog(AZ. x2)
A 2
Problem F0070
a. Make LARGE equal to the greater of the two variables X and Y.
b. Make LARGE 3 equal to the greatest of the three variables X, Y and Z.
c. The variables R and S can be positive or negative.
Make LARGE ABS equal to the greater of the two in absolute value.

d. Anangle THETA is given (0 rad. < THETA < 30rad.).

Reduce THETA a number of times by 2 7 until THETA is less than 2 7.

C-4
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Problem F0080

a. XREAL and XIMAG are respectively. the real and imaginary part of a com-
plex number.
If the real and the imaginary part are less than 1 in absolute value, jump to
statement number 81 or otherwise to statement number 82.

b. Y1,Y2and Y3 are three points on a curve.
If Y2 > Y1 and Y2 > Y3 then jump to statement number 456, otherwise to
statement number 789.

c. If NUMBER is less than 10-5 in absolute value, jump to statement number
50, otherwise to statement number 51.
1. Make use of the ABS function.
2. Make no use of the ABS function.

Problem F0090

a. If0.999 < X < 1.001, jump to statement number 100, otherwise to state-
ment number 101.
1. Make use of two IF statements without ABS function.
2. Make use of one IF statement, the expression of which is an ABS func-
tion.

b. IfI=1andR < S,jump to statement number 200.
IfI=1and R > S, jump to statement number 201.
IfI#1, jump to statement number 202.

c. IfN=1,20r8, jump to statementnumber 11.
IfN=3o0r7, jump to statement number 10.
IfN =4,50r6, jump to statement number 15.
If N is not equal to one of the values named, jump to statement number 100.
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Problem F0100

Which of the following FORTRAN statements are permitted?

Cr DR MmO Al O

DO 10 FEW =1, 10, 4
DO51K=1K-1,3
GOTOM
GOTO(,2,3),A
GOTO1 87
IF(A-1)1,2,2
GOTO 3,4
DO1,J=1,7,1
GOTO (4,5,6) K
GOTO N — 12

Problem F0110

Write a program part which sums the last 50 elements of a one-dimensional
array A (150 elements) and assigns the sum to SUM.

Two one-dimensional arrays A and B each contain 30 elements.

30 53
S (AB) }2
i=1

Two one-dimensional arrays A and B each contain a maximum of 18 ele-
ments.

N is a positive integer not greater than 18.

Program: D_-

N
Program: C- Z ALBy
k=1

Problem F0120

C-6

A one-dimensional array A contains 1000 elements.
Locate the array A in the reverse order in the one-dimensional array B:
B(1000) is substituted by A(1), B(999) by A(2), etc.

A one-dimensional array M contains 20 elements.
Substitute every element by the element itself multiplied by its index. In
other words, substitute m; by i xm;fori=1,2, ...... , 20.

A one-dimensional array X contains 50 elements.

Make another array DX of 49 elements according to DX(I) = X(I+1) — X()
forI=1,2,...... ,49.
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Problem F0130

a. A one-dimensional array B contains 50 elements.
Assign the greatest element to LARGE and the subscript of the greatest
element to NUMBER.

b. Two one-dimensional arrays X and Y each contain 50 elements.
The variable XS is equal to one of the elements of array X.
If XS = X;, then assign Yj to YS.

c. The number of elements of a one-dimensional array K is unknown (max. 100).
The array (positive elements) is terminated with a negative number. Find
the normal rounded-off average of the array K and assign this to MEAN.

Problem F0140

a. Three two-dimensional arrays A, B and C each have 15 rows and 15 columns.
Calculate the elements of C according to the following:

b. A two-dimensional array MATRIX has 20 rows and 20 columns.
Calculate the product of the elements which form the main diagonal and
assign this to MPROD.

Problem F0150

In these problems data is read with the card reader, followed by a calculation in
which the results are to be printed by the line printer.

a. read: A.B.C

print: A.B.C.S.AR

+ calculation: S- A+I23+X and AR\/SE-AS B E-0

b. read: A.B.C.X

print: A.B.C.X.R

calculation: R-B-C {6X2(1-1)2+32(1_L)4}
c. read: A.E.H,P

print: A, E.H,P, X

calculation: Xx- E. H4. P

sina)(Ho  H2p?)

d. read: A.X.S

print: A.X.S.Y.Z

calculation: yv\/x2_A2 and z-X.8 _AZZ log|X + S|
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Problem F0160

Define the arithmetic statement function

FORM(X) =X2 \ /14 2X + 32

and then compute:
ALPHA- —6.9+¥
Y2\/1.2v,3y2
BETAe_ 2. LB EY
22 \)1,22.322
GAMMA - sin¥

Y4 \1:2v2, 3v4
1

sin2Y \/1+2sinY s 3sin2Y

DELTA-

Problem F0170

Define the arithmetic statement function:

FUNLOG (A) - 2.5 Iog(A+A2+'T)
and then compute:
R-X+logX+ 2.5 Iog(X+X2+%)

S-cosX+2.5log(1+X+(1+X)2+ 11X)
M

T-5 Iog{(A-B)3+(A—B)6+ 1
(A-B)3
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Problem F0180

Write a function programme to compute

11+ X2 forX<0

Y(X) =40 forX -0

1\/1: X2 for x>0

Then write the statements for the following formulae:
F=2+Y(A+2)

_Y{X(K)}+ Y {X(K 2 1)}
2

H-Y{cos(27X)}+\/1+Y(27X)

G

Problem F0190

Write the function program to compute:
N

A .
2 .21 B; (N<50)

RHO (A,B,N )-

in which B is a one-dimensional array which contains 50 elements.
Use this function to calculate _! times the sum of the first 18 elements of a

27
one-dimensional array A and assign this result to X.

Problem F0200

a. A s aone-dimensional array with a maximum of 50 elements.
Write a subroutine to compute the average of the first N elements and keep a
count of the number of these elements that are zero.

b. Given the variables A,C, B, X and L,
write a subroutine to compute R, S and T from:

R-\/A+BX+CXxL

S-cos(27X +A).eBX

Tz(msx)'-*‘_(;\_ax)'--‘

2 3
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Problem F0210

a. Five real numbers are given on a punched card.
Between 2 real numbers are 5 blanks.
The real numbers are:
8 digits, 1 decimal place
10 digits, 8 decimal places
6 digits, 2 decimal places
7 digits, no decimal place
2 digits, 1 decimal place.

Write the format statement.

b. The allocation on a punched card is:

col. name of the variable

I-3 =dd LGA

4- 6 ddd IGL

7-20 =+ d.dddddddE+dd BAL d = digit
21-34 + d.dddddddE=+dd ATL

Write the statements to read this card.

c. DATA is a one-dimensional array of 10 elements, consisting of 7 digits.
The value of n is punched in columns 1-2 of a card; the columns 3-80 contain
a variable number of elements of DATA.The number of elements is given by
n. Every number has a decimal point and no exponent.

Write the statement to read such a card.
Problem F0220

a. 10 real numbers, consisting of 6 digits and a decimal point (4 digits after the
decimal point), without E notation, are punched on one card.
Write the statement to read such a card, and assign the read-in values to the
elements 11 through 20 of the array X.

b. Write the statements:

1. To print a heading line:
RESULTS OF THE CALCULATION;

2. followed by a blank line;

3. followed by 10 lines containing on each line:
1 value of the array ANSW.
Each element of ANSW consists of 20 positions with 7 digits after the
decimal point (E notation).
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APPENDIX D

EXAMPLES

Example 1: Problem
The values a, b, c and d are given on a punched card.
The values of the variable x are on the following cards (1 per card)

ax2+bx+c forx <d
Compute the function f(x) = < o forx =d
—ax2+bx—c forx >d

for every value of x and print the value of x and f(x).
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Example 1: Flow diagram

START

READ
a,b,c,d

READ

N
X

f(x) = -ax2 + bx - ¢ f(x) =0 f(x) =ax2 +bx + ¢

PRINT
x,f(x)
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$2220vd 10

t=d

PHILIPS ] B

FORTRAN

Problem Programmer Date Page of

STATEMENT]| IDENTIFICATION
1 ., 587 ,,,®” % 6 , 20 6 , 24 .28 3, 36, ,8  , % 948 52 , 56, 6 60 , 64 68 | 7243 ,  , 89
cllll ) S TN N N S N W T N T O T Y (N Y NN T N T N Y NN N UMY NN N NN NN Y TN (NN TN TN NN NN UMY SN N NN UMM NN UMY TN NN N TN TN TN NN UMM S SN NN | | - U [ 0 U
pia L VRBAD (1590) AsBCad. .\ i iiiis,viaitiiiiiae i iiiionniveseoliiiiieioilicee
711]1 ISAPI |/|71’17|0J| lxl ) S N I TN T N Y T TN N N Y S S A T N Y N VN TN N N NN N TN Y W N Y TN N N N TN N Y TN T N TN N T N N T | | N T T T

111 IFI IAXI- )I z’}l’ lylt T N T | L1 L L A Ak b b L o Ak e S AN L ek S T )
SANX R X 2+B%X
Z . FK']A ~I*AL *15* I*lc T - | ! T VS NS SRR T Y NS IO T T B LS o o ) | SR S T | L L i} ¢ A B
A 7d 5
I & 1 § I I T T B - 1 Lok I S | | - I - bt 2 X S . 3 L b d_ 11 4 (5 | T | | O LN VS I T T I O T L botol 4 )
3] - | m-lol.lq W L1 11 e L h t it b il ¢t 1 L At b L o -3 ¢ 8 4 b ¢ 4 ¢ 3 % 4. 2 1 1.3 L1 11 [ U Y W S T T | 111 L1 L 4t 1 ) 1
cHETE 5
t T T N ) ] T o T T I T | | | I O T W TP Y S W (| b b b bt A g ot L b ¢t ) ¢ 1t § 1.} Lot o) LAt 1 15 0 4 0 1 1 ¢ ¢ | Rt - A ki
=- *Kz xX-
yl - lel od A*Ix 1 |+I81 le Jq o NS . VS S S T S N SN S SR S SRS A N U SN I T Lt ¢ ¢ e 8 1 2 & 1 ¢ ¢ 1 I TV T A ]
SI 1 1 1 Rzlrg l{]%’] g/l I , IFIK 1 L1 1 11 ¢ 1 - 1 1 1 11 1 1 1 1 1 1 | I T S S | {5} § I -] e B I (] 1 11 1 1 1 S 1 1 . 1 1 |
1 1 1 1 drjl 171 | Y T U I ] VN S (A Y U | Ll Lado -k I E Sy ) (S S U Y T I GEE T T R TR o e L At & s b b 1 1 8 3 1 & P A i 3 1 3}
FRRMAT, ( )
7IOI 1 1 ﬁ 1471 1 I“IFK7I¢I.1€I 1 1 1 1 Ll 1 N N T N TN T T T T | A W A 11 1 1 X 1 11 - Ll 1L L A _ Al 1 1 1 1 1 1 1 1 1 1 Lok 11 1

: I | El”lalllllllllllllllllllllllll1lllIll|||Illllll]lllllIllllllllllllllllllll

T 1 PN Y NN T T TN T T T N T Y N YN T N WY T T N N Y YN Y W N Y Y T N O T Y N T N T S TN T WY Y N AN Y S N T WA Y T Y S T T T S T TN W N W W W
T I TN N NN U N TN N A N N A T N T A O S N T T T T T N T TN T N T AN N N Y N Y A B S W I T T B |
T ) I U TN T Y T T U T Y T T T T S [ S T T S T T O Y Y I T T T T |
Lo g ) U TN TS T TN YT S T T T Y Y N YT T Y NS Y Y N S Y N Y Y A N NN T T T S T Y TN N N W T N S O T U S T W N WY S BN ¥ I T T T B
111 NS N VST WY N VAT R DN AU A TN O Y A N Y A N Y N Y S Y S Oy S S oy [y S [ S S e [N AN N Y e B T MY Y N O O Y A | A A T T Y A 2 VAT LI T 1)
11 1 1 VS TN AN O TN AN N I O O VO TN O N A NN A A O N O A AN S Y N O Y S S O [N I WY s e O O N T O NN G VAN O Y AN R O Y O N | O O A N A O I T T 'l
T | SN U T TN T W NN N Y N N T Y T T N T T T Y T T I I | I
111 NN Y N U N N N WY T I NN SN A Y O S N U NN Y Y N N Y NN N T U Y N YN Y TN N N N T Y T N N W Y NN TN N N WY Y W N N B O U | I T T T
! I T | [V B Y S O U N N NN TR B SN W (N T N B R 1A T N R Y B [ S R N IRV S S T L Y (A T |
1111 T T W (W N T T N W NS L P W N CHN W (W 1 VS S AN WV T W N S A R VY VNI N U | ]
11 10 T (S Sy S T | e [ I N (O O NN (O 0 O O S D (A N N VO S Y Y ¢ T O RIS (Y O N NS N S T 0 TN 1 (S O VS 1S O 1 Y N T Y S N O/ Xt f 1 4 bt
1 I R N (NN S T O (N (RN S U N [N (D [ () (O (A [ O ST VOO CON TN VAN T A A T T (0N N [ N N CHN U AN NS ST S S 1Y TN S N [ O S G N O Y I PO Y 1S T ) T I T B B |
11 L. /51817, 2 131 Lt lzol 1 24‘ L. 28 32, 38 |, A M 88 Ll 15% Ll ,Sq . 80, 84 | 1681 (| 17273. 8

ST VO O Y
380.00 5122 991 91793

1 Sydurexy

Ipop

Sur



Example 2: Problem

The population of a town is divided into 20 age groups.
The group numbering is 0, 5, 10, ...... , 95 respectively for the ages 0-4 yrs.,
5-9 yrs., 10-14 yrs., ...... , 95-99 yrs.
The information is on punched cards (1 card per person).
Card division: columns 1-3 age (I3)
4-13 income (F10.2)

Last card: age is — 1.
Compute the average income per age group.

Print for each age group the group number and the average income.

Note: consider the possibility that the number of persons in an age group may be zero.
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Example 2: Flow diagram
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APPENDIX A

INTRINSIC FUNCTIONS

Number Type of:
Intrinsic Definition of Symbolic
Function Argu- Name Argu- Function
ments ment
Absolute Value |al 1 ABS Real Real
IABS Integer Integer
DABS Double Double
Truncation Sign of a times 1 AINT Real Real
largest integer INT Real Integer
< |a| IDINT Double Integer
Remaindering* a, (mod az) 2 AMOD Real Real
(see note below) MOD Integer Integer
2 DMOD Double Double
Choosing Max (ay, as,...) >2 AMAXO Integer Real
Largest Value AMAXI1 Real Real
MAXO0 Integer Integer
MAX1 Real Integer
DMAX1 Double Double
Choosing Min (a4, as....) >2 AMINO Integer Real
Smallest AMINI1 Real Real
Value MINO Integer Integer
MINI1 Real Integer
DMIN1 Double Double
Float Conversion from 1 FLOAT Integer Real
integer to real
Fix Conversion from 1 IFIX Real Integer
real to integer
Transfer of Sign Sign of as times 2  SIGN Real Real
|al ISIGN Integer Integer
DSIGN Double Double
Positive Difference a, — Min (aq, a,) 2 DIM Real Real
IDIM Integer Integer
Obtain Most Signifi- 1 SNGL Double Real
cant Part of Double-
Precision Argument
Obtain Real Part of 1 REAL Complex Real

Complex Argument

* The functions MOD, AMOD and DMOD are defined as a, — (a,/a,)a,, where (x) is the integer
whose magnitude does not exceed the magnitude of x and whose sign is the same as the sign of x.
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INTRINSIC FUNCTIONS

Number Type of:
Intrinsic Definition of Symbolic
Function Argu- Name Argu- Function
ments ment
Obtain Imaginary 1 AIMAG Complex Real
Part of Complex
Argument
Express Single- 1 DBLE Real Double
Precision Argument
in Double-Precision
Form
Express Two Real a, +a, \/-—1 2 CMPLX Real Complex
Arguments in
Complex Form
Obtain Conjugate of a 1 CONJG Complex Complex

Complex Argument
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