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Chapter 15. Character Varjab/es 

2. Asauming the original declarations above, the statements 

■tate - •abcdefghijklanopqr■tUHJl:JZ' 

= ■tate(S:20) 

will at.ore 

'abcdefghijklanopqr■ t • in ■tate and 
'efghijklan' in nu.e 

3. Find all the blanks in a character variable called line 

CB.tJUCTER•eo line 
READ (6,•) line 
DO 10 i = 1,80 
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IF (line(i:i) .EQ, ' •) WkITB(e,•) 'Blank in pollition ',i 
10 COITIIUE 

line(i:i) looka a bit like &n array element, but it is one character position 
in a character variable. 

4. CB.lR.lCTER•4 c(2,2).c1 
c1 = '.lBCD' 
c(1 , 1)(3:4) = c1(1 : 2) 
c(1,1)(1 : 2) = c1(3:4) 

puts 'cdab' int.o c(1,1) . 

15.6 Reading and Writing Characters 

15.6.1 Free Format 

Che.ract.er variables may be read and written using free format . In writing, the 
resultant output takes exactly as many columns as the size of the character variable. 
That is, it is not surrounded by blanks. In reading, the data is presented as a 
character constant, namely, a string of characters enclosed in single quotes! 

15.6.2 Fixed Format 

Input and output of character variables and arrays is handled by the A field de­
scriptor which has the form .. 
where • indicates the width of the input or output field . If the • is omitted then 
the declared length of t he character variable that is being read/written is assumed 
to be the width of the field . If v is specified and is different to the length of the 
variable then on input 

1. if • < length then v characters are placed lef\ justified with blank fill , in the 
variable; 

2. if• > length then the rigbtlll08t 'length' characters are taken from the input 
field; 
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and on output : 

1. if• < length then the leftmost v characters are output; 

2. if• > length then ' length' cha.rad.en are written, right justified in a field of 
length•· 

15.6.3 Example of Reading and Writing 
Conaider the following program 

CH.lR1CTElt•10 code, locat 
CBJ.R.lCTER•4 aed, lost 
READ (6,10) code , locat, ■ed, loat 

10 FORMAT (16,U2,.l3,1) 
VRITE (6 , 20) code, locat, ■ed, loat 

20 FORMAT (11,J.,1 , 2.16) 

If the input data is 

abedefghij:tl..mlopqratunxyz 

then the result of reading is 

Variable 
code 
locat ... 
lost 

and the output is 

a.bcd•uuuuuhij:tl..anop4uur•tuLLJUVVJ: 

Value 
a.bcdel.JUI..UJ 
hijtlllnopq 
ratu 

15.7 Character Operators 
The only character operator is the concatenation operator (/ /) 

u:prl / / expr2 

where upr1 and expr2 are character expressions. The value of the above expression 
is a character value that is the first expression immediately followed by the second. 
For example 

1. CBiRJ.CTER a.•4,b't8 
ll = ' abcd' 
b = a. // 'efgh ' 

results in b containing 'abcdefgb' 

2 . CB&RJ.CTER.•26 t1, t2, t3•16 
t 1 • • Gone ■hopping• 

t2 • 'blue juapar11 are in th•r•' 
t3 • t1(1:2) / / • • // t2(6 : 9) // t2 ( 17 : 23) // • lake' 

Vhat ia atored in T3? 

See Hierarchy of Operators (Appendix 2) . 

• 

• 

• 
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Chapter 15. Ch&racter Variables 139 

15.8 Comparing Character Expressions 
Two character expressions may be compared in a relational expression. Both sides 
of the relational expression must be character expressions. 1977 Fortran , as well 
as introducing character variables, made it illegal to compare a character expres­
sion (for example something encloaed in quotes) with anything other than another 
character expreseion . Greater than and less than operators are allowed, and use 
the Ascii or Ebcdic collating sequence depending upon the machine used. So, for 
example, '9' is less than 'A', which is less than 'a'. If two character expressions of 
unequal length are compared, then the shorter one is considered to be extended by 
blanks. So when using an Ascii machine, the comparison 'ab' .LT. 'a' is false 
because 'a' is extended by a blank , and blank comes before 'b' in the Ascii sequence. 

15.9 Supplied Functions 
1977 Fortran supplies functions to operate on character variables, array elements 
and expressions. The following abbreviations are used 

I = integer 
C = character 
L = logical 

param = parameter 

Function 
Name 
!CHAR 

CHAR 

LEN 

INDEX 

LGT 
LLE 
LLT 

Number of Type of Type of Descrjption 
Parameters Parameters Result 

1 C*l I Position of the pa.ram in the ta­
ble of ASCII codes (Appendix 3), 
starting at position 0. 

C 

C 

C 

C 
C 
C 

C* 1 Character in the ASCII code ta­

L 
L 
L 

ble indexed by the parameter. 
Length of param, ie. number of 
characters. 
Starting poaition of pa.ram 2 
within param 1 ( = 0 if string not 
found) . 
. TRUE. if pa.ram 1 is lexically 
greater than or equal to param 2 
, otherwise .FALSE. 
Lexically greater than. 
Lexically less than or equal. 
Lexically less than. 

15.10 Functions and Subroutines 
A character function is a function whose type is character (the value returned by 
the function is a character string). The function is declared to be of type character, 
and the function name must also be declared in the calling program. The form is 
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CBARACTER*length FUICTIOI n&11e (d~y parueten) 

where 'length' is an integer conatant. The c&lling program must also declare the 
function type, with 

CBARJ.CTER•length naae 

15.10.1 Passing Character Parameters 
Passing characters can be a painful process, because you need to know the length 
of the character variable in order to declare it within the function or subroutine. 
Fortran has a mechanism for allowing an 'adjustable ' character length for param­
eters, so that the length used will be the length of the actual parameter for each 
subprogram reference. This is done by declaring (in the subprogram) the dummy 
parameter as 

CH1R.1CTER*(•) Hat of duay paraaetera 

For example 

SUBROUTIIE .1: (line, vord) 
CBJ.RiCTER•(•) line, vord(10) 

declares line as a character variable and vord as a character array. 

15.11 Sample Program 
The following program will read a list of names and addresses and print them out 
in a presentable form. The name on the input line occupies the first 36 columns 
and the address takes columns 37 to 80 inclusive. The end of the data is indicated 
by a blank name field. 

Author: L. Landau 
Dat•: October 1979 
Mod■: January 1981 to update to 1977 Fortran 

Input De■cription: 
Each line contain• nam.•• and addresses. The last line 
contain11 blanlt11 in the nam.e field. 

coluan11 
1 - 36 

37 - 80 

Purpose: 

■eaning 

name of per11on 
addr11■■ of per11on 

To read in and li■t people■ nam.e■ and addre1111e11 
having 60 per page, vith page count11 at the top 

CBJ.RJ.CTER•44 addr 
CBJ.RJ.CTER•36 nue 

ipag11 = 1 
lincnt = O 

• 

• 

• 
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vrite out a heading 

VRITE(6,10) ipage 
10 FORJIIJ.T( '11aae' ,46x, 'J.ddr .. ,' , 20x, 'Page: • ,i4/ 

t 1x, •----• ,46x, •-------• //) 

read the next nue and addrus 

20 COITIIUE 
READ (5, 30) naae. addr 

30 FORJIIAT(A36,A44) 

tHt for end of data 

IF (name . EQ . ' ') STOP 

check if a heading is required, then vrite out name 
and address and then go back for aore 

IF (aod(lincnt,50) .EQ. 0) TBEI 
ipage = ipage + 1 
WRITE (e, 10) ipage 

EID IF 
WRITE (6,50) naae, addr 
lincnt = lincnt + 1 

50 FORNAT(1I,A, 141,J.) 
GO TO 20 
EID 

141 

As an exercise suggest how you could modify this program to write out the address 
immediately following the name, ignoring the trailing blanks in the name field. So 
the output would be 

lit J.llen, 23 Waldorl Grade Bollyoat Drain 

instead of 

lit Allen 23 Waldorf Grade B91lyoat Drain 

15.12 Exercises 

Exercise 15A 

Write a program that will read in a line of text, and then will write out 

HAPPY BIRTHDAY text 

Input is terminated by an end of file. Use the program to print out 

HAPPY BIRTHDAY to you 
HAPPY BIRTBDA Y to you 
HAPPY BIRTHDAY dear Erin 
HAPPY BIRTHDAY to you 
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Exercise 15B 

Write a aubroutine that will return the first word in a line of text that is passed t.o it 
u a parameter. A word may be delimited by a blank, a comm.a or a full stop. You 
can ueume that the line has a maximum o( 80 character■. I( no delimiter is on the 
line, then just return the value of the line it.self. The answers present a more general 
version of this subroutine, and its calling program. When you have answered the 
question, look carefully at the presented answer. 

Exercise 15C 

Write a program to read in a value for i. If the value ia between 1 &.nd 12 {inclusive) , 
print the name of the i'th month, abbreviated to 3 letters. This program can and 
should be done without the U&e of GD TO statements. 

Exercise 15D 

Given an integer variable j with j not less than 1 and not greater than 7, set up a 
program to print one of the words MONDAY, TUESDAY, etc., depending on t he 
value of j . 

Exercise 15E 

A company manufactures n products where n is not greater than 50. Each product 
has a ~character code and a 20-character description. Write the following main 
program and subroutine. The main program reads the product information into 
two one-dimensional arrays of length 50, with codes in the first array and the 
corresponding descriptions in the second array. It then should read in a product 
code and call the subroutine which searches the first array, finds the product, and 
prints out the codt'l and description . The main program should be capable of reading 
any number of product codes. 

Exercise 15F 

Write a program to read an integer which represents the day in the year 1981. Print 
out the the corresponding date in tht'l form 

day of veelt daJ of aontb 

For example, if the input were 

328 

the output should be 

Tueed&J 24TB lo••ber 1981 

Exercise 15G 

■onth year 

Writt'l a program that will read with the A field descriptor a line of data conta.ining 
integers in fr ee field format. The data may contain the ten decimal digits, plus 
and minus signs, and commas. The program ia to convert the characters into the 
corresponding integer numbers, and print out the original data and the computed 
integer values. 

• 

• 

• 
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Chapter 16 

Additional Fortran 

The topics here are considered to be of secondary importance to the new program­
mer, but they are very useful. 

16.1 More Format Descriptors 

16.1.1 E Format 

A computer is able to represent very large, and very small real numbers. The F 
format descriptor is not convenient for reading and writing these numbers. The E 
format descriptor may be used with real variables to read or write numbers, so that 
they appear with an ezponent. The form of this format descriptor is 

Ev.d 

The ' w' and the 'd' have the same meaning as for F format. If E format is used to 
output a number the form of output will be 

.nnnnn+eee 

The 'nnnnn' are the digits after the decimal place. Plus or minus 'eee' is the 
exponent for the decimal number, and is so arranged that the first 'n' of the 'nnnnn' 
is non-zero. There will never be any digits to the left of the decimal point. The 
number of places after the decima1 point is specified by 'd'. Note that a space must 
be left for a possible minus sign to the left of the number, so there are a possible 6 
extra places taken up other than the d decimal places and so 'w' must be at least 
six greater than 'd'. The statements 

first = 2.3766 
"' -677. 32e-12 

third = 3444. 66e18 
WR.1TE(6,101) tiret,eec,tbird 

101 F0RMAT(ll,E12.3,E20.6,E14. 7) 

will print the line 

uuuu. 238+001uuuuuuuu-. 677320-009uu. 3444660+022 

On input, if the decima1 point is in the data it overrides the 'd' specification of the 
E format descriptor. The exponent need not be three digits, and the number must 
be right-justified in the field (otherwise the blanks at the right end of the field are 
read as zeros, and included in the exponent) . 

143 



144 An Introdudioo to Fortran 

16.1.2 L Format 

Logical values (true and false) may be read or written with the L format , which bas 
the form 

L• 

where 'w' is an integer representing the width of the field. On input, blanks and/or 
a decimal point are allowed to precede a Tor F, and the rest of the field is ignored. 
So with a format descriptor of L7, the following are all read as true, 

u-TR.UB . 
uuuT 
TB.lT'S 

whilst the following are all read as false . 

• FALSE . 

uuu.JFJ.T 

On output, 'w'-1 blanks &re written, followed b)' a Tor F . 

16.2 More Data Types 
Two other data types exist in Fortran. 

16.2.1 Double Precision 

The data type DOUBLE PRECISIOI may be used if the size of a variable will exceed 
the ma.ximum limit allowed in single precision or will be too small to be represented 
in single precision (i.e. underflow) . More often it is the cue that rather than 
the order of magnitude causing problems, it is the maximum number of significant 
figure1 (depleted by truncation and rounding erron) that motivates the move to 
double precision . The disadvantages of using DOUBLE PRECISIOI are 

1. That each double precision variable requires twice as much memory as com­
pared with that required by ordinary REAI.8. 

2. That the time taken for double precision arithmetic is appreciably longer than 
the time for the corresponding operation on REALs . 

Double Precision Con1tanta These au very 1imilar in fo rm to the exponent 
form of real constants, except that there is a D instead of the E. The general form 
is 

n.nnn . nnnnD+eee 

The n '1 are digits comprising the base value of the number, and 'eee' is the exponent 
part of the number. For example the number 1.23456 would be represented as 
1.23456D0 as a double precision constant. Other examples are 

21.34D-10 
1234615789 . 9871564D-127 
1.0D0 

• 

• 

• 
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Double Precision Variables A double precision variable is formed in the normal 
way and is declared to be double precision by the type declaration 

DOUBLE PR.ECISIOI nria.ble-list 

Arithmetic expressions are formed in double precision according to the same rules 
that apply to real expressions. The arithmetic operators(+,- ,*,/,**) are the same. 
The combination of double precision with real and integer constants and variables 
in an arithmetic expression is explicitly permitted. In both cases, the result is 
always a double precision value. It is permissible to have an integer, real, or double 
precision variable on the left side of an arithmetic statement and an expression of 
some other type on the right side. All arithmetic is done according to the type of 
the expression on the right, and the result is converted according to the variable on 
the left.. Acceptable uees of double precision quantities are · 

DOUBLE PRECISIOI dl , d2 ,d.3,d4 ,d6,d6 
dl = d2•d3+(d4-8756. 7865432D0)/dS 
dl = 4.0•d2-d3/1.1d0 
dl = r1+d1+r2 
rl = (dl•d2-d3•d4)/(dt•d6-d3•d6) 
dl = r1+2.0 
dl = (i1-B)•i2 
il = rl+dl 
d1 = d2••2 

Double Precision Functions Generic functions, described in chapter 6, may 
have double precision parameters and/or return double precision results. Some of 
these functions a.re 

ABS(double) 

MOD(dbl1,dbl2) 
MAX(dbl1,dbl2, ... ) 
Mil(dbl1,dbl2, ... ) 
DBLE (real or int. ) 

IIT(double) 
RE.lL(double) 

Sil(double) 

COS(double) 

EXP(double) 
SQRT(double) 

returns the absolute value of a 
double precision number 
remainder on dividing double precision numbers 
returns largest of double precision numbers 
returns smallest of double precision numbers 
returns double precision equivalent of real 
or integer number 
truncates double precision numbers to integer 
returns most significant part of double 
precision number as a real number 
returns sine of double precision number 
expressed in radians 
returns cosine of double precision number 
expressed in radians 
returns exponential of double precision number 
returns square root of double precision number 

Input/Output Input and output of double precision quantities is handled with 
the D field descriptor which is similar to the E field descriptor except that 

1. the list variable associated with this field descriptor must be double precision, 

2. there may be more digits, and 

3. D is used for the exponent indicator rather than E . 
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16.2 .2 Complex 

Thia data type is used to represent a complex number (in mathematical terms, 
comprising a real and an imaginary part). The representation is as a pair of real 
numben. CONPLEI constants are represented as a pa.ir of real numbers separated by 
a comma and encloeed in brackets. complex variables must be declared in a type 
COMPLEX dedaration statement. Input/output is accomplished by using two real 
field descriptors for each complex value written or read . For example consider the 
statements 

COMPLEX :treud, fruer, quincy 
R.EAD(6,100) t'nud 

100 FORJIAT(2F1O . 0) 
quincy "' (1.2 , -3 .4679) 
fruer • quincy•freud + 2.6 

Mixed mode (with the exception of exponentiation) ie allowed between type COMPLEX 
and RElL or DOUBLE PRECISIOI , and the result will be COMPLEI. A complex variable 
or const&nt may only be a88igned to a complex variable. 

Comple x Functions The generic functiorui for COMPLEX data types are 

l\£AL( coaphx) 

J.lNAG(coaplu) 

CNPLJ.(a ,b) 

C0IJG(coaplex) 

IIT(co■plex) 
ABS(ar,ai) 

SQRT, EXP , LOG, 

returns the REAL parl. of a 
COMPLEX number. 
returns the imaginary part of 
a COMPLEX number. 
express two real numbers or two 
integers in complex form. 
obtain the complex conjugate of a 
complex number. 
returns the real part, truncated to an integer . 
returns the real result of SQRT(ar .. 2 + ai••2) , 
where ar is the real part and ai 
is the imaginary part of a complex number. 

SIi or C0S(co•plex) are as for other data types. 

16.3 Data Statement 
The DATA statement is used to assign initial values to variables. This assignment is 
done at the t ime of compilation and not at the time of execution of the compiled 
program. The DATA statement is not an executable statement. The form of the 
statement is 

DATA data-list , data-list, 

where a data-list is a list of the form 

Yariable-liat / value-list / 

The variablea in the variable-.Jist are assigned the corresponding values of the con­
stants in the value-list. There must be a one to one correspondence between the 
variables and t he values, and generally the type of a variable and its value must be 

• 

• 

• 
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the same. If the types do not match then the value is converted to the variable type 
if possible (e.g. integer to real), or if conversion is not possible , the initialization 
causes an error (e.g. integer to logical or character). The statement 

DATA a,b , c /14. 7 ,62. 1, 1.6E-20/ 

assigns the value 14.7 to a, 62.1 to b, and l.5E-20 to c. The two statements 

DAU a /67.87/, b /64.72/, c /6.0/ 
DAU a, b,c /67 .87 ,64. 72,6.0/ 

have the same effect , the choice being a personal preference. It is possible to repeat 
a value a number of times. For example, the statement 

DATA r,a,t,u,Y,'11' /6•21.7/ 

assigns the value 21.7 to all six variables. The repeat count must be an integer 
constant. As the DATA statement assigns initial values to variables , it is legal to 
redefine the values of these variables later in the program, but, having done so, it 
is not possible to 're--execute' the DATA statement to return the variables to their 
initial values. Initial values may be assigned to variable lists in any program unit . 
Initial values may not be specified for dummy parameters, and may not be specified 
for any variable more than once. A variable list on a DATA statement may include 
variables, arrays, array elements, substring names, and implied-do groups, separated 
by commas. The format of an implied-do group is 

(variable-liat, inde:r: = start, end, increment) 

where start, end and increment are expressions containing only integer ccinstants. 
The increment is optional and must be positive. Implied-do groups may be nested. 
Array subscripts must be integer expressions using only constants, parameter vari­
ables (see below) and implied-do index variables. Substring expressions must be 
integer constant expressions. If lLil entire array is initialized (with no implied-do), 
then the elements are initialized with the first subscript changing fastest, etc. (eg. 
down the columns in a 20 array). If the value list is too short , the last variables are 
not initialized and if it is too long, the last values are ignored. A DATA statement is 
placed after type and dimension declarations of variables which appear in the DJ.TA 
statement . Example 

RElL a(10), b(10) 
CBARJ.CTER•4 c(2) 
DATJ. a / 10•0.0 / 
DAU ( b(i), i = 1,6 ) / 6•1£6 /, (b(i), i = 6,10) / 6•2£10 / 
DATA c(1)(1:2), c(2) /'ab', 'cdef'/ 

16 .4 Implicit 

The IMPLICIT statement assigns a data type to a name depending on the initial 
letter of the name. It has the form 

IMPLICIT type (letters), type (letters) 

where 'type' may include a length (eg. CHARJ..CTER•4) and the letters are single 
letters or letter ranges separated by commas. A letter range consists of two letters 
separated by a hyphen. For example, 8 - F means B,C,D,E,F. IMPLICIT overrides 
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the default aaeociation of particular letters with data types . The letters in brackets 
become ueoci&t.ed with the specified type. Letters which are not included on an 
INPLICIT statement retain their default types. Namee affected are all variables, 
arrays, parameter constants, functions and statement functions within the program 
unit. The IIIPLICIT statement is placed before type declarations and DJ.Ti state­
ments. It may appear after a PJ.ILlllETER atatement, in which case default types 
apply to the parameters. Example 

IMPLICIT LOGICAL (L) 
IMPLICIT CBAR.1CTER•4 (C-E), COMPLEX (F-B ,l-Z) 

After this, A,B,O-W still default to rea.l numben and 1-K,M,N to integers. The 
usual method of converting a program to U&e double precision instead of real num­
bers is to use 

IMPLICIT DOUBLE PRECISIOI (.l-B,0-Z) 

16.5 Parameter 

The P.lllMBTEll statement allows constants in a program unit to be referenced by 
names, in order to make a program easier Lo alter . It has the form 

P.lR.lllETER ( n1 = e1, n2 = e2, . . 

where n1 , n2, . .. are variable names and e1, e2 , .. are constant expressions. 
The PAJU.NETER statement is not executable, and is placed in the program before 
the parameter variables are referenced. If a parameter variable is not to have a 
default type, then its type must be declared (with IMPLICIT or an explicit type 
declaration) before the PARAMETER statement. The constant expression is evaluated 
at compile time, and may consist of constants, parameter variables defined on pre­
vious PAJU.NETER statements, or Fortran-supplied functions. A parameter variable 
cannot be redefined in the program. Each reference to a parameter variable in the 
program unit is replaced by its constant value . It is usually used in declaring array 
sizes in the main program, or to defint the length of a character variable or array, 
by putting the parameter variable in brackets. It cannot be used as a constant in a 
F0RJIAT statement. Example 

PAJU.NETBR ( n • 100, l = 80 ) 
JI.Eil. array(n) 
CHAIU.CTBR•(L) line 
DATA arraJ / n • o .o / len / l / 

16.5.1 Example Using Double Precision, Data and Param-
eter 

Read pain of X and Y co-ordinates, one pair per line, in double precision. The first 
line of data is the number of points (i.e . X, Y co-ordinatea) to be read in. Find the 
average Y value. Then for each point, print X, Y and 

Y - average 

~ 

• 

• 

• 
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P.lRJ.NETER (naax = 30) 
DOUBLE PRECISIOI x(naax), y(naax), f, pi, ave 
D.lT.l pi/3.14169266D0/, ave/0.0D0/ 
R.EAD(S,•) n 
IF (n . GT. naax) THEI 
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WRITE (6,•) ' ■ax. no. of points allowed ia', nmu: 
STOP 

EID IF 
READ (6,10) (x(i),y(i), i = 1,n) 

10 FORN.I.T(2F16.9) 
D030i=t,n 

ave = ave + y(i) 
30 COITIIUE 

ave = ave / n 
D0601=1,n 

t = (y(i) - ave) / (pi • x(i)) 
WRITE (6,•) x(i), y(i), f 

60 COITIIUE 
STOP 
EID 

16.6 External 

FORNAT(2D16. 9) 

EXTERIIAL is a specification statement, and must precede all executable statements. 
It indicates that a name is a subroutine or function name, and not the name of a 
variable or Fortran-supplied function . It has the form 

EITERJAL names 

where ' names' are subroutine or function names separated by commas. This state­
ment is needed when the first reference to a subroutine or function does not have 
an explicit actual parameter list. For example, a subroutine or function which is 
not called from a program unit , but is passed to a subroutine or function as an 
actual parameter, is only referenced by its name, not with its parameter list, so the 
program unit needs to be able to distinguish it from a variable that has not been 
explicitly declared. Note that a function with no parameters need not have brackets 
on its FUICTIOI statement, but when it is called it must have empty brackets (as 
shown in the example below) . If a name is the same as a Fortran-supplied function , 
then the user-supplied function will be used instead of the Fortran-supplied func­
tion (eg. to write your own SIi routine). Example (see a full Fortran manual for a 
description of COIOIOI) 

EXTERIAL tun 
READ (6,•) a,b,c 
CALL aub(fun) 
calla SUB vith FUI as an actual parameter 
WRITE (6,•) a,b,c 
STOP 
EID 

FUICTIOI tun 
COIOIOI a,b,c 



llET\lllJI 
BID 

SU!ROUTIIE nb(f) 
Func:tion F ia a duaay par••tu. 
COIIIIOI :ic,y,z 
z • SQRT( f())/ (2•:ic) 

An lntrodudion to Fartr1n 

Call to func:tion F n•.cl• apty par••t•r liat 
X • Sil(z) 
y = COS(z) 
RETUIUI 
EID 

EITER.l&L tella the main program that fWl is a function or subroutine, and not 
a real variable like :ic, y and z. 

• 

• 

• 
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Appendix A 

Notes on Doing Assignments 

The assignments are designed to try to teach you some aspects of Fortran program­
ming. Although it is important for your program to produce the correct answer, we 
are not interested in just this. We already know the answers, and know how to do 
the problems! It is how you arrive at the answers (i.e. the structure of the program, 
and to some extent, the method used in the program) that is important. The notes 
below are intended to let you know the kinds of things that will be looked for in 
marking your assignments. The comments below apply only to those questions that 
require the writing of a Fortran program. 

1. The program must correctly solve the question asked. You should check your 
results. Some results are more easily checked than others. You should look 
very carefully at your answers and satisfy yourself that they are correct. If 
there is insufficient information printed out then you should change your pro­
gram to print out sufficient information, before handing the assignment in. 

2. The program should be written in such a way that it can be easily understood 
by you in a year's time, and also by anyone else ( who has not read the assign­
ment sheet) who understands Fortran, most importantly the person marking 
your assignment! This may be achieved by 

(a) Good program design 

(b) Choice of meaningful variable names 

(c) Well structured 'comments 

3. At the beginning of the program you should use comments to explain 

(a) What the program is designed to do. 

(b) Who wrote it. 

(c) When it was written. 

(d) What general method the program employs. 

(e) How the data (if any) is designed, and how to use the program. 

(f) Any limitations the program has. 

In order to help you to remember to put in this information you should include 
the following titles within your comments, even if they do not seem to apply 
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Author: 
Date: 
Purpose: 
Input Description: 

All aaaignments handed in must have those titles at least, or they will be 
rejected. Of course you must also fill out the titles with appropriate informa­
tion. Whenever helpful or necessary throughout the program you should use 
comments to explain 

(a) What a variable is used to represent (unless obvious). 
(b) Why a particular operation is being performed. 
(c) Any special 'tricks' you use. 

4. Headings on output. All the output from the program should be clearly headed 
so that even if you didn't have a program listing to accompany the output, it 
would be clear from your beadings what the results are and how they are to 
be interpreted. 

5. Program Generality. There a.re varioue degrees of program gener&lity, and 
a balance needs to be found. Minimally, the program should be able to be 
run again, UBing different (although the same quantity of) data, without anr 
change to the progrom whaiaoever! Sometimes program changes may be nece&­
aary, in order that the program can run with an increased amount, or different 
type of data. In this case, the fewer changes required (generally) the more 
general the program. Remember that the suggested data for any program is 
only sample, and the program mUBt be able to handle other data set.a as well. 

6. Elimination of unneceaeary program statements. This is not to be taken to 
an extreme! A program with fewer 1tatementa may in fact be a much worse 
program both in the sense of understandability and eflicency. An example of 
what will be looked for in this area is 

We have aeen how it is poeaible to repeat a series of instructions 
in Fortran by means of a DO atatement. Another means is to write 
out the statements explicitly the number of times that you wish 
them to be repeated. The latter is far worse. 

If you have any queries as to what is expected in assignments, ask about it in 
tutorials. In spite of what you may think, the auignmenta are not meant to TES1' 
you, but to help you LEARN. 

• 

• 

• 
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Appendix B 

Operator Hierarchy and 
Statement Order 

B.1 Hierarchy of Operators 
The following hierarchy is used to determine the order of evaluation of expressions 

Rank Kind 
1 expressions in 

parentheses 
functions 
arithmetic 

4 
5 
6 character 
7 logical 
8 
9 
10 

Operation 
all 

all 
•• (exponentiation) 
*,/ (multiplication, division) 
+,- (addition , subtraction) 
// (concatenation) 
.GT.,.GE.,.LT., .LE., .EQ.,.NE. 
.NOT. 
.AND. 
.OR. 

B.2 Ordering of Statements 

l. SUBR.oUTIJfE or FU!l'CTIOI (for a subprogram) 

2. PARAMETER 

3. IMPLICIT 

4 . DIMEllSIOI and type declarations 

5. (PARAMETER may come after type declarations) 

6. EXTERIAL 

7. DATA 
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8. executable statements • 9 . EID 

•-



• 

• 
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Appendix C 

Answers to Exercises 

C.1 Chapter 2 

Exercise 2A 

L Z "" (.l+B)/(C+D) 

2 . Z = .l + 8/(C+D) 

3. Z • (A+B)/C + D 

4. Z • i + B/ (C+D/ E) 

5. Z ,. 1•(1-1)/2 

6. Z = (1-B)•(C-D) / (E•(F+G)) 

7. Y = -2.314 + (6.67*Z - 3.29E-4)•Z .. 3 + 4 . 13•Z••7 

Exercise 2B 

1. real 

2. real 

3. integer 

4. neither 

6. ,eal 

6. , ea! 

7. neither 

8. neither 

9. neither 

10. neither 

II. real 
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Exercise 2C 

l . rea.l 

2. illegal 

3. real 

4. Ulegal 

5. illegal 

6. integer 

7. illegal 

8. real 

Q. illegal 

10. illegal 

11. real 

12. real 

Exercise 2D 
1. 3B is an illegal variable name 

2. Then is a mismatch of open and daie brackets 

3. 3.14159 is an illegal variable name 

4. Adjacent operators •• and -

An Wtaxluction to fortr1n 

5. Only 6 characters are allowed for variable names. 

6. X+ Y is an illegal variable name. 

7. Misaing operator between the two bracketted expressions 

Exercise 2E 

1. Z becomes - 1.0666667 (approximately) 

2. Z becomes 4.0 (note that this is NOT 4, but 4.0) 

3. Z becomes 1.0 

4 . Z becomes 6.0 

5. Z becomes 1.0 

6. K becomes 3 (note that this is NOT 3.0, but 3) 

7. K becomes 2 

8. K becomes 1 

9. K becomes 6 

10. K becomes -1 

11. K becomes 0 

• 

• 

• 
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Appendix C. Answel'8 to Exercises 

C.2 Chapter 3 

Exercise 3A 

AUTHOR: LESLIE UIDAU 
DATE: OCTOBER 1977 
IIPUT DESCRIPTIOI: FREE FORJIAT, 2 1\EI.LS 2 IITEGERS 
PUP.POSE: 

TO READ II 4 IUXBERS AID TO VRITE THEN OUT II REVERSE 

READ(S ,•)VA.Lt, ViL2 ,IUK3 ,IUK4 
VRITE(e ,•)IUM4,JUN3, Vil.2, V.lLt 
STOP 
EID 

Exercise 3B 

C AUTHOR: LESLIE LHDAU 
C DATE : OCTOBER 1977 

IIPUT : TWO IITEGERS II FREE FORJUT 
PURPOSE: 

TO ADD, MULTIPLY , DIVIDE THE TVO IITEGERS 
AID TO RAISE THE FIRST TO THE POWER OF 
THE SECOID 

READ(6,•)I,J 
VRITE(6,•)• ORIGIHL IIPUT IS ',I,J 
K • I+J 
L • IU 
N • I/J 
I = I••J 

C WJUTB Otrl' RESULTS 

VRITE(e,•)' iDDITIOI • ',JC,' KULT • • ,L, • DIV = • ,M, 
• 'POWER= ',I 

STOP 
EID 

Exercise 3C 

Atrl'BOR: 
DATE : 
IIPUT : 
PURPOSE: 

L. UIDAU 
OCT 1977 
A POSITIVE REAL ■UMBER II FREE FORMAT 

TO CALCULATE THE ISTEGI\AL HD FR.lCTIOHL PARTS 
OF TBE 1\EI.L IUKBER READ II 

READ(6,•)ViLUE 
IIT • VALUE 
FRACT = VALUE - IIT 
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VI.ITE(ei,•)• THE IITEGIU.L PART OF ', VJ.LUE ,• IS ' ,IIT, 
t ' ilD TBB FLI.CTIOllL PART IS ' , nACT 

STOP 
EID 

Exercise 3D 

c .urrsoa : L . LllDJ.U 
OCT 77 DATE 

IIPUT : 
C PURPOSE: 

TWO II.EA.LS JI FREE FORMAT 
TO C.lLCUU.TE TBE DIFFEREICE BETVEEI 
THE SQUillES ( FIRSTSQ - SECOIDSQ) 

R.EAD(S ,•)VAL1, V1L2 
SQ1 • VAL1•VAL1 
SQ2 • V1L2 .. 2 
DIFF• SQt - SQ2 
VRITE(S ,•)VALt,' SQU.tltED IS 1 ,SQl 
VRITE(S,•)V&L2,' SQUARED IS ' ,SQ2 
WRITE(6,•)' DIFFEREICE BETVEBI SQUARES • ', DIFF 
STOP 
EID 

C.3 Chapter 4 

Exercise 4A 

1. Valid 

2. Valid 

3. Invalid (Illegal adjacent operators) 

4. Valid 

5. Invalid (Missing arithmetic expression) 

6. Valid 

7. Invalid (Illegal operator) 

8. Invalid (Illegal operator) 

Exercise 4B 

1UTBOR: LES UIDJ.U 
D.tTE : 9 SEP 79 

C IIPUT : DIE LIIE COIT.UIIIG T\10 IITEGERS II FREE FORNJ.T 
C PURPOSE : TO DBT&RMIIE VBICB IITEGBR IS TBE LUGER, llD WRITE 

TBlT DIE OUT FIRST 

READ(6, •) I■Tt, 111'2 

• 

• 

• 
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IF (IIT1 .GT. lrr2) THEI 
VRITE(6 . •)' IUMBERS J.RB ',IIT1,IIT2 

ELSE 
VRITE(6,•)' IUMBERS J.RE ',IIT2,IIT1 

EID IF 
STOP 
EID 

Exercise 4C 

READ (6,•) NAIii 
IF (JIAXII .EQ. 10) TREI 

FORGET = 0.0 
ELSE IF (MUii . EQ . 16) TBEI 

WRITE (6 , •) 'Gotit' 
STOP 

ELSE IF (MUii . EQ . 19) TBEI 
FORGET • 0.6 
WRITE (6,•) ' Found one' 

EID IF 

Exercise 4D 

IF (i.GT .-0 . 00001 . .l■D . J. .LT.0.00001) i = 0.0 

Exercise 4E 

IF (IID .EQ. 16) THU 
K = 6 
I :: 9 

ELSE IF (L .GT. J+4) THEI 
X :: 19.6 
READ (6,•) Y 
L = 0 

ELSE IF (MUI . LT . I) TBEI 
COST = 19 . 0 
TRY = 14.2 

ELSE 
PAY :: 0.0 

EID IF 

Exercise 4F 

C Author : K. Bandel 
C Dat. : 30-8-84 
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C Purpo-se : To add, subtract, multiply or divide two nwnbere A and 

which are read from input. 
C Input : On line 1, ent • r an integ•r code, in free format , 

reprHenting the type of operation. 
On another lin•, •nter the nwnbere to operate on . 
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The cod•• are : 1 for .l + B 
2 for i - B 
3for.l•B 
4for.l/B 

A a 1n troductioo to FortCAO 

WRITE (e.•) 'Enter one of the :following codH 
WRITE (8,•) 1 to add tvo nuabera • 
WRITE (e,•) 2 to aubtr•ct the 2nd. nuaber froa the 1at' 
WRITE (8,•) 3 to ■u1tiply two nuabera' 
VRITB (e,•) 4 to dhide the tat nuaber by the 2nd' 
WRITE (6,•) 
VI\ITE (6,•) 'Which cod.a do you vant?' 
READ (6,•) ICODE 
WRITE ( e, •) 'Enter the 2 nwaben, .. parated by a. comma or blank: • 
READ (6 , •) J., B 
IF (ICODE . EQ. 1) TBEI 

US ., i + B 
WRITE (6,•) 'Sua of ', A, ' and ' , B, ' ia ', .llS 

ELSE IF (ICODE .EQ . 2) TBEI 
.llS=J.-8 
VJUTB (8 , •) ' Difference betvaen •, A, ' and ' , 8 , • i• ', ilS 

ELSB IF (ICODB . EQ. 3) TilEI 
J.IS = i • 8 
WRITE (8 , •) 'Product of •, A, • and ', B, ' ia ', &IS 

ELSE IF (ICODE ,EQ, 4) TBEI 
IF (8 .EQ . 0) TBEJ' 

WRITE (e.•) 'Can' 't diTid• by zero! ' 
STOP 

ELSE 
.l■S • .l/B 
WRITE (8,•) ' Quotient of 1 , .&, ' on •, B, ' i• ', .llS 

EID IF 

ELSE 
WRITE (6,•) ICODE, ' b an ill•gal c::ode!' 

EID IF 

STOP 
EID 

C.4 Chapter 5 

Exercise SA 

I. FALSE 

2. TRUE 

3. FALSE 

4. FALSE 

• 

• 

• 
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Appendfr C. Answers to Exercises 

5. TRUE 

6. FAISE 

7. FAISE 

8. TRUE 

9. FALSE 

10. FALSE 

Exercise 5B 

l. correct 

2. incorrect (statement label is a variable) 

3. correct 

4. incorrect (DO-variable cannot be a number) 

5. correct 

6. correct (real number is truncated to an integer) 

7. correct 

8. correct 

9. correct (1, N4A2 and 2 are converted to real numbers) 

10. correct 

11. incorrect (missing statement label) 

Exercise 5C 

1. 14 

2. 0, 4, 8, 12, 17, 21 , 25 , 29 

Exercise 5D 

l. 12 

2. 12 

3. 9 

4. 15 

5. 4 

Exercise 5E 
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44 because J is incremented to 44 , then tested against 38, and control is passed to 
the WRITE statement . 
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Exercise 5F 

iUTBOR: 
DJ.TE : 

IIPUT : 

LBS LilD.lU 
9 SEP 79 
THERE IS 10 IIPUT 

C PURPOSE: TO ADD UP ALL TBB EVEI IITEGERS BETWEEI 98 J.ID 224 
IICLUSIVELY • llD TD VllITB OUT THE TOTAL. 

lTOTiL = O 
DO 6 11111 • 98,224,2 

ITOUL ,. ITDT.lL + IUJI 
6 COITIIUE 

WRITE OUT TBE RESULTHT TOT.AL 

VRITE(O,•) ' SUII OP EVEI IITBGUS FROM 98 TO 224 = ' , ITOTiL 
STOP 
BID 

Exercise 6G 

C 

C .lUTBOR : LES LllDJ.U 
C DATE: 9 SEP 79 

FIRST LIIE: C IIPUT : 
THIS COIT.UIS ii IITEGER. II FREE FORJllT VBICB 
IIDICiTES TBB WMBBR OF LIIBS TO FOLLOW 

SUBSEQUEIT LIIES : 
COIT.I.II .l REJ.L IUJIBER (FREE FORMAT) 

C PURPOSE: TO DETERJIIIB THE LARGEST AID SMALLEST IUMBER 
C 
C RESTRICTIOI : THERE KUST ~E AT LEAST DIE IUKBER 
C 

WD II BCV 11.llY IUMBBRS THERE ARE 

R.EJ.D(6,•) IUJI 
IF (IUJI . LT . 1) TBEI 

VRITE(8 , •) ' YOU ■BED .lT LEAST DIE IUJIBBI! ! ' 
STOP 

BID IF 

llE&D II THE FIRST WKBEA AID SU ITS BOTH THE BIGGEST AID 
THE SMALLEST • 

RRAD(6 , •) VAL 
BIG • VAL 
SIU.LL s VAL 

IOV PROCESS THE REJU.IIIIG IUK- 1 ltnlBERS 

• 

• 

• 
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DO 5 L = 2,IUN 
kEAD(6,•) VAL 
IF(VAL.GT.BIG) BIG= VAL 
IF(VAL.LT.SNALL) SN.ill= V.lL 

6 COITIIUE 

WRITE OUT RESULTS 

WRITE(6,•) 'THE L.lRGEST IUNBER VAS ',BIG 
VRITE(6,•) 'THE SMALLEST IUKBER VAS ',SN.lLL 
STOP 
EID 

Exercise 5H 

Purpose : calculate depth of a well 
Input 
.luthor : K. Bandel 30-8-84 
G : 9.807 
S = 331.6 
S2G = S .. 2/G 
D025T==1,3 

D = S2G + S•T - S2G•(1+2•G•T/S) .. 0.6 
WRITE(6,•) 'Depth at time ',T,'is ',D 

26 COITIIUE 
STOP 
EID 

C.5 Chapter 6 

Exercise 6A 

1. AIS : SQRT(B•B - 4.0•.l•C) 

2. AIS = Sil(2.4) 

3. U.IS== N.lX(J ,LARG) 

4. AIS : NAX(A,BIG) 

5. AIS : ABS(ECC) 

6. IAIS== ABS(I) 
JAIS= ABS(M) 
HS = ABS{A) 

7 . .11S = REAL(KKK) 

8. US = SQRT(REAL(IIT)) 

9. AIS = MAI(REAL(I) ,I) 
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Exercise 6B 

C AUTHOR : 
DJ.TE 
IIPUT 

C PUP.POSE : 

C RESTRICTIOIS : 

L.LllD.lU 
7TB OCTOBER 1977 
DIE IITEGER II FREE FORJIAT 
TO CALCULATE THE FACTORU.L OF THE IITEGER 
READ II 

THE UIIVAC COMPUTER CH OILY REPRESEIT 
IITEGERS UP TO 2**36 -1 AID SO THE 
N.llIMU!I FACTORIAL IS 12 ! 

READ(S,•)IUII 

C STOP THE PP.OGRAM IF IUll 15 TOO BIG 

IF (IUII .GT. 12) TBEI 
VRITE(8 , •)IUII , ' IS TOO BIG, 12 IS KU ' 
STOP 

EID IF 
IF.lCT = 1 
DO 6 NULT = 2, IUII 

IFJ.CT s IFACT•MULT 
COITIIUE 

C OUTPUT RESULTS 

WRITE(S,•)• THE FACTORIAL OF ' , IUII,' IS ' , IF.lCT 
STOP 
EID 

Exercise 6C 

1. N = NOD(IJ ,K) 

2. SNI.LL = Nil(.l,B) 

3 . WARK = RE.lL(IOl)/RE.lL(KH) 

Exercise 6D 

C AUTHOR : K. BJ.IDEL 
C DATE : 28 JUIE 81 
C IIPUT : (1) J.I IITEGER II FREE FORKJ.T IIOICATIIG THE IUHBER 

OF VALUES TO FOLLOW 
(2) THE VALUES, REAL ■UMBERS, DIE PER LUE 

PURPOSE : FIID THE AVERAGE OF HY IUMBER OF IUKBERS READ 11 
FRON IIPUT 

RESTRICTIOI : THERE MUST BE AT LEAST DIE IUKBER 

• 

• 

• 
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Aµpendix C. Answers to Exercises 

TOT1L • 0 

RUD (6,•) IUM 
DO 100 I = 1,IUN 

READ (6,•) VAL 
TOTAL = TOT.l.L + VJ.L 

100 COITIIUE 

AVER = TOTAL/JUN 
WRITE (6,•) 'AVER.AGE IS • ,AVER 
STOP 
EID 

Exercise 6E 
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C Purpose Find the a.verage and standard deviation of num.bera 
which are re&d from input. 

Input (1) An integer in tree toraa.t indica.ting the nWD.ber 
ot va.lues to 'follow. 

(2) Values to be avera.ged, one real nWD.ber per line 
in tree foraa.t. End ot da.ta i ■ end-of-file marker. 

C Author : K. Bandel 29-8-84 
C TOTJ.L i ■ the eua of the values 
C SS i ■ the eu.a of the squares of the values 
C IUJII is the nWD.ber of va1ues 

TOTAL = 0 
SS c 0 

REJ.D (6,•) IUK 
DO 10 I = 1,IUM 

REJ.D (6,•) VAL 
TOTJ.L = TOTAL + VAL 
SS = SS + VAL .. 2 
IUM =IUK+1 

10 COITIIUE 

AVER = TOTAL/IUM 
SO = SQRT( SS/IU!I - AVER••2) 
WRITE (6,•) 'Average i ■', AVER 
WRITE (6,•) 'Standard deviation is', SD 
STOP 
EID 

C.6 Chapter 7 

Exercise 7A 

C Atn'BOR: L. LAIDAU 
DATE: 9 SEP 79 
IIPUT: THREE REAL !UMBERS HD OIE IITEGER 
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II FREE FORJU.T . IIPUT FOR VHUJILES 
i , 8 , P. It (R.ESP) 

C PURPOSE: TO DO DIE OF TRUE CJ.LCULlTIOIS 
C DEPDDIIG 01 JC BEIIG -VB,O,+V£ 
C 

RE1D(6,•)1, B, P, K 
IP(IL LT .0) Y • SQRT(J.••2 + Sil(P) .. 2) 
IF(IC.GT . 0) Y"' SQJLT(B••2 - Sll(P)••2) 
IF(K.EQ.O) Y = SQRT(U•2 ♦ 8 .. 2) 

WRITE our RESULTS 

vuncs.•) 'P.lll.illETERS READ II : .l - ' ,J. , 
t 'B • ',8 , 'P • 1 ,P, ' K • ',IC 

VRITE(S,•) 'CiLCUU.TED VALUE, Y • ', Y 
STOP 
EID 

Exercise 7B 
C .tUTBOR: It.RUDEL 
C DATE : 6 AUGUST 1981 

IIPUT : 1018 

PUUDSB : CALCULATE B TO TBB POWER OF l 
FOR. l Al IITEGER IU.IGIIG FROJt 1 TO 100, 
USIIG TSE EIP FUJ'CTIDI . 

C RESTILICTIOI : l WILL BBCOJIE TOO LUGE FOR BlP 
AT SOJIB STAGE. l COULD BE KADE 
IITO DOUBLE PRECISIOI TO ElTEID 
TBB ltAIGB. 

IITEGER I 
DO 10 l • 1,100 

VlllTE (8,•) l,EIP(l) 
10 canuuE 

STOP 
EID 

Exercise 7C 
Algorithm 

1. Initialize MAX.AGE and MINAGE to impoesible ages (or to the first peraon's 
age). Aaeume there is at lea.et one pereon. 

2. Read id and age for a person. If end of data, go to 5. 

3. If age is a new minimum, update MIN AGE and corresponding id. 

4. If age is a new maximum, update MAXAGE and corresponding id. 

• 

• 

• 
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5. Print MIN AGE, MAXAGE and corresponding id's. 

Program 

C Author : K. Handel Aug 1984 
C Input : One line per person, Each line baa: 

identification number and age (2 integers in free 
foriu.t). End of data ie an end-of-file marker. 
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Purpose : Find aa.xi.•11.11. and ■inim"llll ages and corresponding id'• 
C Initialize to i.Japouible agee 

NiXiGE = -1 
NII.I.GE = 999 

15 REiD(5,•,EID=25) ID, IAGE 
IF (U.GE. LE. NII.I.GE) THEI 

MIIAGE = IAGE 
NIIID • ID 

EID IF 
IF (UGE,GT .HAUGE) THEI 

NiliGE = UGE 
NUID = ID 

EID IF 
GO TO 15 

( cannot use ELSE IF in CU. 
the first person ia the 
oldest) 

25 VRITE(6,•) 'Youngest person is ',MIIID,' with age ',NIIAGE 
VRITE(6,•) 'Oldeat person is ',NiXID,' with age ',MAXAGE 
STOP 
EID 

Alternatively; 

C Initialize to age of firet pereon 
READ (5,•) ID, UGE 
NU.I.GE = UGE 
NIHGE = UGE 
NAXID = ID 
NIIID = ID 

15 READ (5,•,EID=25) ID, UGE 
IF (UGE.LT .MIIAGE) THEI 

NII.I.GE = IAGE 
NIIIID "' ID 

ELSE IF (UGE . GT . NiXAGE) THEIi' 
MAIA.GE = IAGE 
MAXJD = ID 

EID IF 
GO TO 15 

25 WR.ITE(6,•) MIIID, MIRAGE , MAXID, KAXAGE 
STOP 
EID 

Exercise 7D 

Algorithm 

1. Read number of people (N) . 
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2. Initialiie number of people over 30 (NOLD) . 

3. For each pen,on, 

(a) read ID, AGE, SEX (sex is integer) . 

(b) write ID, AGE, SEX (in characteni) . 
(c) it AGE > 30 then increment NOLD. 

4. Write NOLD. 

Program 

C J.uthor : K. Bandel J.ugu■t 1984 
Purpo•• : For people in a •ur••Y, print th• identification 

nuab•r, &g• and ••s of ••eh p•r■on . 
U■o print the nuaber of ptioph oTer 30. 

C Input : First line contain■ the uuaber of people 
(an inhg•r iJ& fn• foraat) . 
Then , one lin• per person . Each line ~ 
iden.t. , as• and Hz (3 int•g•n in frH foru.t) . 

IITBGER 1GB, SEI 
101..D = 0 
lllD(6 , •) I 
D01001•1,I 

lllD (6,•) ID, .lGE, SEX 
IF (SEJ..EQ.0) TBU 

VRITE(8,•) ID , .lGE, ' Nal■ ' 
ELSE 

VR.ITE (6,•) ID, 1GB, ' Fe■al■ ' 
EID IF 

IF (AGE . GT. 30) ■OLD = ■OLD + ,1 
100 COITIIUE 

WRITE (6 , •) 'IU11ber of people over 30 • 1 , IOLD 
STOP 
EID 

Exercise 7E 
lln'B0R: L. LHDlU 9 SEP 79 

■odi1ied by JC. Bandel 30-8-84 
C IIPUT: X, 1 llEJ.L IUJIBER II FREB FOIUU.T 
C PURPOSE: TO EVALUATE THE SUN OF THE SEkIES 

READ (6,•) I 
SUN • 1.0 
Cl = COS(I) 
TERK '"' 1.0 

I 
COS (X) 

FORl • 0T020 
I! 

• 

• 

• 



• 

• 

• 

Appendix C. Answers to Exercises 

C SUJI TBB SERIES 

DO 6 ITERJIS = 1 , 20 
TBRJI • TERN • Cl / ITBRJIS 
SUII ,. SUII + TBJUI 

6 COITIIUE 

C WRITB OUT RESULTS 

WRITB(l5,•) 'THE V.lLUB OF F USIIG I • ',I,' IS ',SUM 
STOP 
EID 

The factorial is not calculated in a separate variable because it overflows at 13! 

C. 7 Chapter 8 

Exercise SA 

1. legal 

2. illegal 

3. illegal 

4. illega1 

5. legal 

6. legal 

7. illegal 

Exercise SB 

1. yes, 8A(a) 

2. no 

3. yes, 8A(e) 

4. Y", 8A(f) 

Exercise SC 

C prograa to call aubroutin• IIVERS vith specific values 
C Author : K. Bandel 21-8-84 
C Input : none 

X = 6 

call invua(x,y) 
vrite (6,•) 'Inverse of', x, 'i•', y 
X = 0 
call invera(x,y) 
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vrite (15,•) 'Inverae of', x, 'ia', J 
call innra(0.6,y) 
write (15,•) ' lnwerH of 0.6 ia', y 
atop .... 
aubroutin• invere(:r:,_y) 

c input paraaeter : :r: 
c output paraaeter: y, the inverse ot x 

if ( z .eq. O ) then 
J • 0 

alee 
1 • 1/s. 

end i1 
return .... 

An £ntroductioo to Fortran 

Exercise 8D 

SUBP.OUTIIE TRIG (llGLE,mEGS , IIIIS , I SECS) 
C .lUTBOI\: K. HilDEL 
C DATE : 

IIPUT: 
PURPOSE: 

PlliltETERS: 

6 AUG 1981 
lone 
Connrt an angle in degr .. , (real nuaber) 
into degreH, ainut u and aeconda (integ.ra). 
Second.a are rounded to the nearest integer. 

IIPUT : AIGLE - angle in degrHa (R.E.l.L) 
OUTPUT : IDEGS,1111,ISECS - integer nuaber of degieu , 

■inutea and aeconda . 
IDEGS • AIGLE 

C J:tter subtracting the •hole degr•••• convert the remainder 
C to ainutH (REAL). 

llEN ~ (HGLE - IDEGS) • 80 
IUIS"" P.EJI 

J.fter aubtracting the •hole ainutea , con·Hrt the r emainder 
to aeconda. 0.6 ia added before truncating the •econda to 

C an integer, ■o the effect i■ r ounding to the nearHt integer . 
ISECS = (REIi - NIIS) • eo ♦ 0.6 
Round to •hole ■inute ■ and/or degreu if nece■aary 
IF (ISECS . EQ . 80) TBEI 

ISECS = 0 
"115 = RIIS ♦ 1 
IF (11115 . EQ. 60) THE■ 

11115 = 0 
IDEGS = IDEGS ♦ 1 

EID IF 
EID IF 
RE1UJtJ 
EID 

• 

• 

• 
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ApPendix C. Answers to Exercises 

Exercise SE 

SUBROUTIIE FiCT(l,IFiCT) 
C JI overflovs for I > 12. 

IF (I .GT. 12) TBEJ 
WRITE (6,•) I, ' i■ too big. 12 i11 aax.' 
JFiCT = 0 
RETURI 

EID IF 
JFiCT = 1 
DO 25 I=2,J 

IFiCT = IFACT•I 
25 COITIIUE 

RETURI 
EID 

Exercise SF 

n n! 
Calcul&tH C vhere C 

r r r!(n-r)! 
for non-neg&tive integers n and r. 
Input : n and r in free format. 
K. Handel 28-8-84 

IITEGER R, RFACT 
REl.0(5,•) I, R 
IF (I.LT.O .OR. R.LT.O .OR. I.LT.R) THEI 

WRITE(6,•) 'I c&n' •t do that' 
STOP 

EID IF 
CALL FiCT(J, IFiCT) 
CALL FiCT(R, RFiCT) 
CALL FiCT(I-R, IRFACT) 
ICR = JFiCT/RFACT/IRFACT 
WRITE(6,•) 'There are ',ICR,' vays of choosing ',R, 

t 'objects from', I, 'object•' 
STOP 
EID 

SUBROUTIJE FACT (I ,IFACT) 
C I! overflova for I > 13. 

26 

IF (I .GT. 13) THEJ 
WRITE (6,•) •• ' is too big. 13 ill ma.x.' 
JFACT = 0 
RETIJRI 

EID IF 
JFACT = 1 
D025Iz2,I 

JFACT = IFiCT•I 
COITIIUE 
REnJRI 
EID 
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C .8 Chapter 9 

Exercise 9A 

1. There is no field descriptor in the FORMAT corresponding to the variable K. 
This may be fixed by putting in a field descriptor for K or by eliminating K 
from the WRITE statement . 

2. (a) GATHER requires an F field descriptor 

(b) MOSS requires an I field descriptor 
(c) The field descriptor F3.5 doesn't make sense. 

3. (a) There is no terminal statement for the DO 
(b) There is no point in setting I to 17 outside the 00 u we read in a value 

for it within the DO. 

( c) We cannot read in a value for K within the DO as K is the control 
variable (and we are no allowed to change it), 

(d) As F ia not used within the loop , its value will be overwritten each time 
around the loop. 

(e) The writing out of I requires an 1 field descriptor . 
(() The construction .=. is not allowed and should be .EQ. 

Exercise 9B 

There will be 4 lines printed (including blank lines) . 

Exercise DC 

0 10 -68790062••··· 
.00 16.77-686.21 6.48 131.10 

Exercise 9D 

1. 676.7 

2. 6381 

3. ul.JI.JU.J132.6 

4. •••• (need F5.2 to get 12.16) 

5. uuu..u99999 

Exercise DE 

C .lUTBOR.: LES UID.lU 
C DATE : 9 SEP 79 
C IIPUT: TVO REAL JUKBEI\S II FREE FOIUl.lT 
C TBE FIRST IS THE LEIGTB OF CUBE .l 

TBE SECOSD IS THE S"ALLEST SIDE OF BLOCK B 

• 

• 

• 
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Appendix C. Answers to Exercises 

C PURPOSE : TO C1LCUI.1TE THE SURFACE AREAS OF CUBE A AID 
BlDCK B, AID ALSO TO FIID THE LARGER OIE AID THE 
DIFFEllDCE II .1.llE.l 

C NETBOD OF C.I.LCUU.TIOI : 
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C THE .I.RE.I. OF .I. CUBE IS 6 TINES THE SQUARE OF THE WIDTH 
THE .I.RE.I. OF THE BLOCK B IS GIVEI BY : 
2•2X•3K + 2•2K•K + 2•3K•K (1 . e . 22•K•K) 
WHERE K IS THE LEIGTB OF THE SHOR.TEST SIDE 

R.EiD(S,•) B, BK 
AR.EU. :: 6 • H••2 
AR.ElB ., 22 • K••2 
DIFF = ABS(AR.E.U - AR.BAB) 
BIG = NAX(AR.EU , AR.ElB) 

IOW WRITE OUT THE RESULTS 

WRITE(6,100) 
100 FOR.MAT('1','LES LUDAU', /// 

$ 521, 'COMPARISOI OF SURFACE AREAS '///) 
WRITE ( 6 , 101) B, BK, 8KB, BKL, AR.EU, .i.R.E.i.8 

101 FORNAT(11 , 'SIDE OF CUBE .i. :' ,Sl,F10 .2,/ 
t 11 ,'WIDTB OF BLOCK B: ',31,Fl0 . 2/ 
t 1X, ' HEIGHT OF BLOCK 8 : • ,21 , F10 . 2/ 
t 11, ' LEIGTB OF BLOCK B: ' ,21 ,F10. 2// 
t 11, 'SURFACE AR.EA OF A: ' ,21,Fl0. 2/ 
t 1X, ' SURFACE AREA OF 8 :' , 2l , F10.2/) 

WRITE(6, 102) DIFF ,BIG 
102 FOR.MAT(11 , 'DIFFER.BICE II SURFACE AREA : • ,3X,F10. 2// 

STOP 
EID 

Exercise 9F 

11, 'LARGER SUR.FACE AREA : ' , 3X,F10.2) 

AUTHOR : L: L.llDAU 
C DATE : 9 SEP 79 

IIPUT : THERE IS JO IIPUT 
PURPOSE : TO PRIIT OUT THE SIIE, COSIIE 

T.llGEIT , SECAIT, COSECAIT, COTHGEIT 
OF EVERY IITEGRAL .i.lGLE FRON 
1 TO 89 DEGREES 

WRITE (6, 10) 
10 FOPJl.lT( ' 1 ' , 'AIGLE' ,41 , ' SIIE ' , 61, 'COSIIE', 

t 61, 'TilGEIT', 71, ' SECUT' , 71 , 'COSECAIT' , 
t 61, 'COTUGEIT' ) 

C CALCULATE THE VJ.LUE OF PI FRON AT.ll FUICTIOII' 
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PI • 4.0 • lT.ll(1.0) 
DEGR..lD "' PI/180.0 
DO 15 IDEG = 1,89 

C FIID THE TRIG FUICTIOIS 

HGLE = IDEG • DEGR.1D 
S = Sil(HGLE) 
CS = COS(llGLE) 
T =- T.ll(HGLE) 
SEC ,. 1.0/CS 
case= 1.0Is 
COT • 1.0/T 

C WRITE OUT RESULTS 

An lntrodudion to Fortran 

VRITE(6, 20) IDEG, S, CS, T, SEC ,case ,COT 
16 COITIIUE 

20 FOJlM.lT(tl,31, I2,3I,F7. 4,41,F7 .4,4(41,FtO. 4)) 
STOP 
EID 

C.9 Chapter 10 

Exercise lOA 

1. A type F field descriptor is required for reading in a value for A 

2. There is no such relational operator as .GRT. A field descriptor ofl5.l does not 
make sense. The format for writing out J should contain an I field descriptor. 

3. Finishing a DO statement on a FORMAT statement is not a good practice. 
Cannot divide by zero ( J/K is trying to do this) 

Exercise 10B 

2. 2 

Exercise lOC 

I. 1/UJDA VDT IT VILL BE 
123 456.127 98.0 12 46 .6 78.0 

2. WIDA VDT IT VILL BE 
12345 6.1279 8.0 12004 567 .8 0 . 1 

3. WIDA VDT IT VILL BE 
23.4 66.1 279 8. 00012004 6.67 

• 

• 

• 
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Apeendix C. Answers to Exercises 

Chapter 11 

Exercise 1 lA 
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1. The array J is dimensioned to size 20 and yet the DO loop will index up to 
100 

2. The left hand side of the third line should have a subscript, as the &?ray 
ARRAY muat always appear with a subscript. 

3. The variable I is being used 88 both an array AND 88 a simple variable. This 
is not allowed. ARRAY(I-1) when I is 1 will be referencing ARRAY(O) which 
is illegal. 

Exercise llB 

AUTBOR: K. BilDEL 
DJ.TE: 6 AUGUST 1981 

C IIPUT: Rainfall data :tor 8 localiti••• one line per locality. 
12 real nuabera per line, in fr•• format, 
repruenting the raintall :tor each o:t the 12 months 
:tor a locality. 

C PU&POSE: calculate average raintal.l tor each o:t 8 localities. 

REAL U.11(12) 
DO 40 LOCAL = 1,8 

READ (6,•} RAIi 
J.VE = 0.0 
DO 20 NOITB = 1 , 12 

J.VE = J.VE + RJ.II (NOITH} 
20 COITIIUE 

WRITE (6,•} 'Average rainfall :tor locality' ,LOCAL, 
' ia', AVE/12.0 

40 COITIIUE 
STOP 
EID 

Exercise 11 C 

1. correct 

2. correct 

3. incorrect 

4. correct 

Exercise 11D 

1. X appears in a DIMENSION statement and so should have a subscript in the 
second line 

2. no error 

3. Cannot have a REAL variable 88 a subscript . 
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4. A variable may not appear twice on a DIMENSION statement. The maximum 
subscript for T is 6 

Exercise llE 

DIKEISIOI 8(100) 
DO 6 LOC "" 1,100 

B(LOC) • 0.0 
COITIIUE 

Exercise llF 

J.UTBOR: L LJ.IDJ.U 
C DATE : SEPT 1979 
C IIPUT DESCRIPTIOI: 
C FIRST CJ.RD : 

COITUIS Al IITEGER (II FP.EE FORMAT) 
VBICB IIDICATES THE IUJIBER OF CARDS 
TO FOLLOW . 

C FOLLOWIIG C.lRDS : 
COLUMIS TYPE MEUIIG 
1-2 IITEGER IDEITIFIC.&TIOI IUMBER 

•-• 
Sl-12 

PURPOSE: 

IrrEGER IUNBER OF EGGS LAID 
THIS MOITB 

IITEGER FEED COISUMED (GRJ.11S) 
IITBGER VEIGBT OP TBE BUD (GRAMS) 

READ II BEi DATA AID PRIIT OUT FOR EACH REI 
(i) IDEIT 
(8) EGGS LAID AID DIFFEREJCE FRON AVERAGE 
(C) FEED EATEI, DJFFEREICE FROM iVEJU.GE 
(D) BIRD WEIGHT, DIFFEREJCE FRON J.VERJGE 

THERE IS .l LIMIT OF 60 REIS 

DIKEISIOI IDErr(SO) ,L1YD(60), IFEE0(60) 
DIKEISIOI IVEIC:11(60) 

ll&AD II IUKBER TO PROCESS JID EISUllE < 60 

RE.\0(6,•)IUJI 
IF(IUM . GT. 60) TBEI 

VRITE(CS,•)• TOO NJ.IY BEIS, Nil IS 60 . RECOMPILE ', 
• PROGR.lll WITH LARGER .lRJU. YS • 

STOP 
EID IF 

ITOTEG • 0 

• 

• 

• 
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A£2.endjx C. Anawen to Exercmes 

ITOTFD • O 
ITOTVT ,. 0 

C llEJ.D II BEi DJ.Ti .I.ID CONP1JTB TOT.I.LS 

DO 6 IBU • 1,IUN 
RE.I.D (6, 10) IDEIT(IBEI) , L.I.YD(IBEI), IFEED(IBEI), 

IVBIGB(IBEI) 
ITOTEG "' ITOTEG + UYD(IBEI) 
ITOTFD • ITOTFD + IFEED(IBEI) 
ITOTVT "' ITOTVT + IVEIGB(IBEI) 

5 COITIIUE 
10 FORM.l.?(12,12,14,14) 

C WRITE OUT RESULTS 

WRITE(6,16) 
16 FORM.I.T('1' ,'BEi .1.HLYSIS'/ 

t 11,111,'EGGS DIFFEREICE FEED 
$ 'DIFFBREICB BIRD DIFFEREICE' / 
$ 11,' IDEIT' ,SX, 'UID' ,4X, 'FROM .I.VE', 
t 41, 'BJ.TRI FRON AVE' ,SI, 'WEIGHT', 
t 31, 'FRON AVE') 

.I.VEEG "' RE.I.L(ITOTEG)/IUN 

.I.VBFD : llEJ.L(ITOTFD) /IUN 

.I.VEVT • lE.I.L(ITOTWT)/IUN 
DO 26 IBEI "' 1,11.JN 

DIFEG = UYD(IBEI) - AVEEG 
DIFFD "' IFEED(IBEI)- .I.VBFD 
DIFWT • IVEIGB(IBEl)-.1.VEVT 
WRITE (6,20) IDEIT(IBEI) ,UYD(IBEI) ,DIFEG, 

IFEED(IBEI) ,DIFFD, 
IWEIGB(IBEI) ,DIFWT 

20 FOJUl.lT(2X , 14, 61, 14,41,FS .1,6X,I4,4X,F8.1, 
61,14,41,FS . 1) 

26 COITIIUE 

C WRITE OUT TOT.I.LS .I.ID .1.VEJU.GES 

WRITE(6 ,30) ITOTEG, ITOTFD, lTOTVT 
30 FORMAT(//11, 'TOTALS: ', 16,161, 16, 17X, 16) 

WRITE( 6, 35) .1.VEEG ,AVEFD , AVEVT 
36 FORMAT(tx,'AVBJU.GE: ',F6.1,16X,F6.1,16X,F6.1) 

STOP 
EID 

C.10 Chapter 12 

Exercise 12A 

C idd N x I arra.y• A and B together and store in N x I 

177 
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C array C. Nu JI is 14, au: I i• 10 . 
C Thi• i• just a seriea of atate■enta, not a full program. . 

11.EJ.L .l(14,10). 8(14,10). C(14,10) 
D01001=1,N 
D0l00J=l,I 

C(I,J) = A(I , J) + B (I,J) 
100 C0ITIIUE 

Exercise 12B 

C AUTHOR : L UIDAU 
C DATE : SEPT 1979 

IIPUT DESCRIPTIOI: 
TBEI\E IS 10 IIPUT 

C PURPOSE : 
TO GEIEJUTE THE IUMBERS 1 TO 30 II ii .lRJUY 

C llD TO WRITE OUT TBE ARRAY 
C (A) 01 on LIIE 
C (B) SPllElD OVER 6 LIIES WITH LUE IUJIBERS 

IITEGER IUJl(30) 

PUT IUKBERS IITO IUN HD WRITE IT OUT 

D061•1,30 
IUJl(I) = I 

6 COITIIUE 
WRITE (CS, 10) (WJl(I) ,1•1, 30) 

10 FOJUU.T(11,'TBE IUKBBRS .lkE'/ 
•o• ,aoc1a, 11)) 

C IOV VRITB OUT TBB ARAU OVER 6 LIIES 
C PREFIIIIQ E.lCB LIIE WITH J. LIIE IUMBER 
C 

1ST • 1 
IFII• IST+S 
D0201=1,6 

VllITE (S, 16) I, (IUK(K), K • 1ST, IFII) 
16 FORJl.&T(1l,I6,616) 

1ST • IFil+1 
IFII= IFil+6 

20 COITIIUB 
STOP 
EID 

Exercise 12C 

AUTHOR : LES LHDAU 
DATE: 26TB NARCB 1981 

• 

• 

• 
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Appendix C. Answers to Exercises 

IIPUT DESCRIPTI0I: 
10 IIPUT 

C PURPOSE: 
TO GEIEliTE IU!!BERS II J. TWO DINEISI0IJ.L J.RRJ.Y 
OF SIZE 10 BY 3 OD TO WRITE OUT THE lRRJ.Y: 

(J.) SPREJ.D OVER DIE LIIB 
(8) SPREJ.D OVER 5 LIIES, WITH LIIE ■UMBERS 

IITEGER IUN (10,3) 

C PUT IUMBERS IIT0 THE ARRAY BY ROWS 

KIT= 1 
DO 20 I = 1,10 
DO 10 J :c: 1,3 

IUK (I,J) :c: KIT 
KIT:c:KIT+1 

10 C0ITIIUE 
20 C0ITIIUE 

C IOW WRITE THEM OUT 01 DIE LIIE 

WRITE (6,30) ((IUK(I,J), J :c: 1,3), I :c: 1,10) 
30 FORMAT (11, 'THE IUNBERS .I.RE'// 

$ 11, 30(I3,11)) 

C I0W WRITE THEN OUT OVER 6 LIIES 

IR :c: 1 
DO 60 LIIE :c: 1,6 

WRITE (6,40) LIIE, ((IUK(I,J),J=1,3),I=IR,IR+1) 
40 FORJIJ.T (lX,16,616) 

IR=IR+2 
50 C0ITIIUE 

STOP 
EID 

Exercise 12D 

C J.UTB0R: K. HAIDEL 
C DATE: 5 AUGUST 1981 
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C IIPUT: R.ainfa11 data for 8 localities, one line per locality. 
12 real nuabera per line, in free foniat, 
representing the rainfall for each of the 12 months 
for a locality. 

PURPOSE: Calculate average rainfall for each of 8 localities, 
and also the entire rainfall figures :tor the month 
vith the highest average . 
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RE.lL RAIi (8, 12) 
DO 40 LOCAL = 1,8 

An Tntroduction to fortcAn 

READ (5,•) (RJ.Il(LOCAL,MOITB),MOITH = 1,12) 
C Find the average rainfa.11 for locality LOCAL. 

AVE = 0 . 0 
DO 20 NOITB: 1,12 

.lVE = AVE + R.UI (LOCAL, MOITB) 
20 COITIIUE 

WRITE (6,•) 'Average raintall for locality•, LOCAL, 
' is', iVE/12.0 

40 COITIIUE 
C Find month vith highest rainfall (BR.All) . 

BRJ.II = -1 
DO 80 NOSTII = 1,12 

TOT = 0.0 
DO 60 LOCJ.L "' 1,8 

TOT • TOT + RUI (LOC.lL,MOITH) 
60 COITIIUE 

IF (TOT • GT. BltUI) TBEI 
BIU.ll = TOT 
JIAIKTB = NOITH 

EID IF 
80 COITIIUE 

WRITE (6,•) • Rainfa.11 tor month 1 ,NAXMTH,', vhich had the 
$ 'highest average, vaa', (Rill(LOCAL,MAXMTH), LOCAL: 1,8) 

STOP 
EID 

Exercise 12E 

Algorithm 

1. Initialize overall total 

2. For each area, 

(a) initialize area total 
(b) for each month, read rainfall, and add to area total 
(c) find average for the area 

( d) add area total to overall total 

3. Find overall average 

Program 

C Purpoae : Read monthly rainfall figures and find the average 
C for each area and the average over all areae. 
C Input : One monthly rainfall figure per line, 

a real. number in free fonnat, 
The order of input is : month 1 to month 12 for area 1, 
up to month 1 to month 12 for area 8. 

C Author : K. Handel 29-8-84 

• 

• 

• 
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Appendix C. Answers to Exercises 

IITEGER J.REA 
TOTAL = 0 
DO 20 ii.EA = 1, 8 

&TOT = O 
DO 10 NOITB:::: 1, 12 

READ (6,•) Rill 
ATOT :a:: iTOT + RAIi 

10 COITIIUE 
AVE :::: .I.TOT / 12 
WRITE (6,•) 'Average for area',AREA,' i•',AVE 
TOTAL :::: TOTAL + .I.TOT 

20 COITIIUE 
AVE :a:: TOTAL / (8 • 12) 
WRITE(6,•) 'Average over all areas ia' ,AVE 
STOP 
EID 

Exercise 12F 

C AUTHOR: 
C DATE: 

K. BilDEL 
5 AUG 1981 
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C IIPUT: LIIEl - an integer I, in free fo%lllat, representing 
the number of dimensions in apace. 
LIIE2 - co-ordinatH of a point in I-dimensional 

space, in free format. 
Further linH each contain co-ordinates of a point. 

C PURPOSE: Find the distance from the origin of points in 
I-dimensional apace. I i s read fro■ input, then 
the co-ordinatH of the points are read from input. 

RESTRICTIOI: I, the number of dimensions in space, is less 
than or equal. to 26. 

RE.lL POS(25) 
RE.lD (5,•) I 
IF (I.GT . 26) TBEI 

WRITE (6,•) 'Nax number of dimensions is 26. 

STOP 
EID IF 

'lumber read is • , I 

100 READ (6,•,EID=140) (POS(I).I :::: 1,1) 
DIST :::: 0 
001201::::1,1 

DIST :a:: DIST + POS(I) .. 2 
120 COITIIUE 

WRITE (6,•) 'Distance of (•,(POS(I),I :a:: 1,1), •) 
$ ' fro■ origin is ', SQRT(DIST) 

GO TO 100 
140 STOP 

EID 
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C.11 Chapter 13 

Exercise 13A 

1. ok 

2. ok 

3. illegal (mismatch of parameter types) 

4. illegal (wrong number of parametera) 

5. illegal (mismatch of parameter types) 

6. thia would work, but confusing and should not be used . 

7. legal, but could cause an error accessing out of bounds in arrays et and aunny . 

Exercise 13B 
C PURPOSE: Find the uerage and nuaber of zero• in a 

set of integer• 11hich are read fro■ input . 
C IIPUT : Line 1 contain• the nuabtlr of integer• to follov. 

Following line(a) contain the integen in free format. 
IITEGER J.l{60) 
RUD (6,•) I 
IF (I .GT. 60) TBEI 

VltITE (S,•) I, • is too big' 
STOP 

EID IF 

lWD (6,•) (JA(I), I • 1, I) 

C1U. .lYEUZ (J.l, I , iVEI\, IZ) 

VR.ITE (6 , •) 'The anrage i•' , AVER 
VJI.ITE (e , •) 'Th• nuaber of zeros ie', IZ 
STOP 
EID 

SUBII.OUTIIE lVERIZ(JJ. , l,.lYER,IZ) 
C .lUTBOR: K. BAIDEL 

DATE: 
IIPUT: 
PUllPOSE : 

6 AUG 1981 
lone 
Find the aHra.ge of the fint I el-•nta of 
an integer array and the nuab•r of thoa• 
ele■•nta which ar• zero . 

C P.l.U.NETEllS: 
IIPUT: Ji - array of length I (IITEGER) 

I - diaenaion of JA (IITEGER) 
OUTPUT : AVER - avera.g• of first I ele■enta 

of JA (REAL) 
IZ - nuaber of zeros in first I 

ele■enta of JA (IITEGER) 

• 

• 
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Appendfr C. Answers to Exercises 

IITEGER JA(I) 
IZ = 0 
AVER = 0.0 
D0101•1,I 

AVER = J.VER + JA(I) 
IF (JJ.(I) .EQ. 0) IZ = IZ + 1 

10 COITIIUE 
AVER = J.VER/1 
RETURI 
EID 

Exercise 13C 

REJ.L 1(20, 16) 
MJ.IROII -= 20 
NJ.ICOL "" 16 

Read 11ize of array required 
READ (6,•) IROIIS, ICOLS 

CALL READA (A, IROIIS,ICOLS, MAXROll,MJ.ICOL) 

SUBROUTIIE REJ.DA (A, IROWS,ICOLS, MAIROW,MAXCOL) 
C AUTHOR: K. BJ.JOEL 
C DATE: 
C IIPUT: 

PURPOSE: 
C PARAMETERS: 

6 AUG 1981 
IROWS lines of data, each containing 
ICOLS real nu.abers in free format. 
read data into array J.. 

IIPUT: IROWS • number of rova to be read 
ICOLS • number of colwana to be r.a.d 
N.UROW • no. of rove in A 
MAICOL = no. of col11 in A 

OUTPUT: A = real array, dimension• NAIROW x NAXCOL. 
REAL A(NJIROW,MAXCOL) 
IF (!ROWS . GT. JUXROW . OR. ICOLS • GT. MAI COL) THEIi 

WRITE (6,•) Dillenaions are too big. Mu eize ia', 
NiXROW, MAXCOL 

STOP 
EID IF 

DO 10 IROV = 1,IROVS 
READ (6,•) (A(IROV,ICOL), ICOL = 1,ICOLS) 

10 COITIIUE 
RETIJRI 
EID 

Exercise 13D 

C AUTHOR: 
C DATE: 

K. BAIDEL 
29 AUG 1984 
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C IffUT: {J.) the number of nuaber11 to be aaended - an even integer, -
right-ju■ti:tied in colW11Da 1-6. 

(8) the nuaber■ to be aaended - ■tarting in column 1 
on a new line, put 6 real numbers per line, 

C PURPOSE: 

10 coluana per nuaber . If a n1111b11r does not 
have a deciaal point, 3 decimal places will be 
autllled. [ Read in subroutine IJPUT ] 
Read a liat of r.a.1 numbers , and amend them so that 
every odd-numbered element in the list is replaced 
by the eum of itself and the next element; and every 
even-ntlll.bered elu.ent is replaced by the absolute 
difference between itself and the previoue element, 

C The following ■ubroutinea are used: 
UPUT(ALIST ,I) - read.a I real numbers into array J.LIST. 

OUTPUT(J.LIST ,I) - print■ the first I elements of !LIST. 
C .UIBID(.ILIST ,I) - u.ende the tint I ele■ente of &LIST 
C RESTRICTIOIS: J.LIST contain■ real number■. To amend a li11t 

of integer■, change the declaration• in the 
■ain prograa and all subroutines. 
A ■a.x of 100 numbers ■ay be amended . To 
increase tbb ■aximum, change the 
declaration in the aain progu. 

REAL ALIST(100) 
READ (6,10) I 

10 FOllMAT(I6) 
IF (I .GT. 100) THEI 

WRITE (8,•) I, ' i■ too big. Nax i ■ 100' 
STOP 

EID IF 
IF ( NOD(l , :2) .IE. 0 ) TBEI 

WRITE (8,•) 'Can' 't operate on an odd nU11ber of numbers!' 
STOP 

ESD IF 

CALL IIPUT (ALIST, I) 
WRITE (6,20) 

20 FOR.JUT ('10riginal data'///) 
CALL OUTPUT (.lLIST ,I) 
CALL A.NEID (ALIST, I) 
WRITE (8,30) 

30 FORMAT(' 1Amended data'///) 
CALL OUTPUT (ALIST ,I) 
STOP 
EID 
SUBROUTIIE IIPUT (A,I) 

PURPOSE: Read I real DWlbera into array A, in 6F10.3 format 
PARAMETERS: IIPUT - I == nu■ber of integen (IITEGER) 

OUTPUT - A == array of I num.ben (REAL) 
REAL A(I) 
READ (6,10) (A(I),I = 1,1) 

• 

• 
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10 FORMAT (5F10.3) 
RETURI 
m, 
SUBP.OUTIIE OUTPUT (i,I) 

C PURPOSE: Print the tint I nuati.rs troa array i, 
double spaced. 

PARANETERS: IIPUT - I • nuaber of nuabers (IITEGER) 
i -= array ot I numbers (REAL) 

REAL i(I) 
WRITE (6,10) (&(I).I a 1,1) 

10 FORMAT ('0',5F10.3) 
RETURI 
EID 
SUBROUTIIE J.MEID (A,I) 

C PURPOSE: Amend the tint I ele■ent s of array A. 
C PARJ.NETERS: IIPUT - I = number ot elements to be amended 

(an even IITEGER) . 
J. = original list (REAL) 

OUTPUT - A = amended list 
REAL A(I), ODD, EVEI 
DO 40 I = 1, 1-1, 2 

ODD = A(I) 
EVEI = A(I+t) 
A(I) = ODD + EVEI 
.l(I+t) = .lBS (ODD - EVEI) 

40 COITIIUE 
RETUU 
EID 

C.12 Chapter 14 

Exercise 14A 

FUICTIOI J.REA (R) 
PURPOSE: to calculate the area ot a circle ot radius R 
PARAMETERS: 

IANE TYPE DESCRIPTIOI 
REAL radius ot the circle 

PI = 4.0•A.TAl(t.O) 
AREA. = PI • R••2 
RETURI 
EID 

Exercise 14B 

FUICTIOI FI (I) 

C PJ.RJ.NETERS: 
IA.JIIE TYPE DESCRIPTIOI 

X REAL A PJ.RAMETER TO THE FUICTIOI 
C PURPOSE: 
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TO CALCULATE TBE EIPRESSIOI 
2 1/2 

1 + (1 + 21 + 31 ) 

A.n [ntmdudion to Fortran 

A VAUIIG KESS.lGE WILL 8B SEIT IF THE SQU.lR.E ROOT 
ClllOT BE TllEI (DUE TO IBGATIVE AR.GUIIEIT) . II THIS 
C£SB .l VJ.LUE OF ZEILO WILL BE lBTUUED BY THE FUl'CTIOI. 

VAL = 1 + 2•1 +3•1 .. 2 
IF (VAL .LT. 0) TBEI 

WRITE (8,•) 'ROOT IBG.lTIVE FOR VALUE OF X OF ', I, 
' ----ZERO R.ElVR.IED----> ERROR I I ' 

FI • 0 . 0 
ELSB 

FI • 1 .. 2 + SQRT (VAL) 
UD IF 
RBnJU 
BID 

USE OF THE FUNCTION WOULD BE 

I. A • (0. 9 + Y) / FI (Y) 

2. B • (2. l•Z + Z .. 4) / Fl(Z) 

3. C • Sil(T) / Fl(Y••2) 

4. D • 1.0 / FI ( Sil(Y) ) 

Exercise l 4C 

FUICTIOI AREA (R,P) 
C J.UTBOJL: X. RUDEL 

DATE 6 AUG 1981 
IIPUT: Ion• 
PURPOSE: If P • 1, c&l.culat• area o1 an equilateral. 

triangle of aide JI.. 
If P • 2, calculate area of a •qua:n of aide a. 
If P = 3, calculate area of a circle ot radius R. 
hturn the rHult u the fU11.ction Talue (R&lL). 

P.lBJ.NBTEJlS : IIPUT - P • Hitch to indicate which tJP• of area 
ia nquir-4 ( IITEGU) 

IITEGER P 
REAL R, asq 
AREA = 0 . 0 

asq • a • a 

C EQUIUTBR.il nIHGLE 

l • hngth of lide or ra.diu (REAL) 

IF (P .EQ. 1) .&RB& • SQRT (3.0) • R.SQ/4. 0 

C SQU.&ll 

• 

• 

• 
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IF (P .EQ. 2) H.EA = RSQ 

C CIRc;:LE 

IF (P .EQ. 3) AREA :z 3.14159 • RSQ 
RETUU 
EID 

Exercise 14D 
FUICTIOI SUM (A,N,I) 

C AUTHOR: 
C DATE: 

IIPUT: 
PURPOSE: 

K. RUDEL 
11 AUGUST 1981 
Jone 
Return the sum of the absolute values of all 
element• in N z I array J. . 

C PJ.RJ.NETERS: J. - N x I array (REAL) 
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N,I - integer di.aeneione of array J. (ROWS,COLUNN'S) 
C 10 PAILUIETER IS J.LTERED II THE FUICTIOI. 

REJ.L J.(N,I) 
SUM ::: 0.0 
D0100I=1,N 
D0100J=1,I 

SUM= SUN + ABS(J.(I,J)) 
100 COffIIUE 

RETUJ\I 
EID 

Note that this answer assumes that A is declared to be exactly M by Nin the calling 
program. If A had been declared as MAXM by MAXN but only the first M rows 
and N columns were to be used by the function, then the function header would be 

FUICTIOI IZ (IARRJ.Y, N,I, NUN,MAXI) 

and the array declaration in the function would be 

IITEGER IJ.RRAY(MAXM,NAXI) 

Exercise 14E 

FUICTIOI AMAX (J.,I) 
C AUTHOR: K. HAIDEL 
C DATE: 
C IIPUT: 

11 AUG 1981 
lone 

C PURPOSE: Return the maJ: value in array A. 
C PAR.I.METERS: J. - 1-di■en■ ional real array of length I. 

I - integer dimension of A. 
JO PARAMETER IS ALTERED II THE FUICTIOI. 

REAL A(I) 
AIUX = J.(1) 
DO 100 I : 2,1 
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IF (J.(I) .GT. AKAi) AJIU • 1(1) 
100 COITIIUE 

lETUlUI 
EID 

An rn trodudion to Fortran 

Exercise 14F 

FUICTIOI IZ (URRJ.Y ,N,I) 

C AtrrBOR: 
DATE: 
IIPUT: 

K. BAIDEL 
11 AUGUST 1981 
lone 

C PURPOSE: Return a count ot the number of zeros 
in N x I array IllRAY . 

PJ.RJ.NETERS: U.IUU.Y - integer a:rra.y 91th diaenaiona N x I . 
N - nuaber of rove in I.lRRJ.Y . 
I - nuaber of colUlllls in l&RRAY. 

C 10 PARillETER IS ALTERED II THE FUICTIOI. 
IITEGER UR.li.Y(N,I) 
IZ = 0 
DO 100 I • 1 , N 
D0100J=1 , I 

IF (IJ.ll.&Y(l,J) .EQ. 0) IZ a IZ + 1 
100 COITIIUE 

RETUIUI 

BID 

Exercise 14G 

FUICTIOI IFACT(I) 
C II o·nrtlows for I > 12. 

IF (I . GT. 12) THEI 
WRITE (8,•) I, ' is too big. 12 ia aax. 1 

■FACT • O 
RBnJllll 

EID IF 
■FACT a 1 
D0261•2,I 

■FACT a IFACT•I 
26 COITIIUB 

RE'JVlll 
EID 

Exercise 14H . ., 
CalculatH C vbere C 

rl(n-r) ! 
for non-negative integer■ n and r . 
Input : n and r in free 1'0:naat . 
K. Bandel 28-8-84 

• 

• 

• 
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IITEGER R, RFACT 
RE1D(6,•) I, R 
IF (I.LT.0 .OR. R.LT.0 .OR. I.LT.R) THEI 

VRITE(6,•) 'I can11 t do that' 
STOP 

EID IF 
ICR = IFACT(l)/IFACT(R)/IFACT(I-R) 
VR.ITE(6,•) 'Th•r• are ',ICR,' way• of chooaing • ,R, 

$ 'object• fro■ ', I, 'object•' 
STOP 
EID 

FUICTIOI IFACT(I) 
C I! ov•rflove for I > 12. 

IF (I . GT. 12) TBEI 
WRITE (6,•) I, ' ia too big. 12 is mu::.' 
■FACT = 0 
RETURI 

EID IF 
IFACT :: 1 
DO 26 I = 2, I 

IFJ.CT = IFJ.CT•I 
26 COITIIUE 

RETURI 
EID 

C.13 Chapter 15 

Exercise 15A 

AUTHOR: 
D.lTE: 

K. 8.llDEL 
11 AUG 1981 
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C IIPUT: Linn of text. End of data ia end-of-file marker, 
PURPOSE: For each line of text read in, print HAPPY BIRTHDAY 

followed by the text. 
CHARACTER TEXT•B0, BB• 16 
88 = 'HAPPY BIRTHDAY' 

10 READ (6,20,EID = 40) TEXT 
20 FORMAT (A) 

WRITE (6,30) BB,TEXT 
30 FORMAT (2(11,A)) 

GO TO 10 
40 STOP 

EID 

Exercise 15B 

AUTHOR: LES L.llDAU 

DATE: 6TH JULY 1981 
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(IOT IICLUDIIG THE FOLLOVIIG DELIMITER) 

LEI = 0 
DELIN (1) = ' · ' 
DELIM (2) = ',' 
DELIN (3) :: ' ' 
■DEL = 3 
IF (ISURT . GT. 80 . OR. IST.tRT . LT. 1) TBEI 

LEI= 0 
RETURI 

EID IF 

C LOOK FOR .l WORD ST.lRTIIG FRON IST.lRT, JUMP OUT OF 
C THE LOOP WHEI .l DELIMITER B.lS BEEi FOUIO 

DO 60 LOOK • ISTART ,80 
DO 40 J • 1,IDEL 

IF (LIIE (LOOK:LOOK) .EQ. DELIM(J)) GO TO 60 
40 COITIIUE 
60 COITIIUE 

C CONE HERE IF 10 DELIMITER BAS BEEi FOUID 

WORD = LIIE (ISTART:) 
LEI 11 80 - IST.lRT + 1 
REnJRI 

C CONE HERE VBEI .l DELIMITER BAS BEEi FOUID 

60 COITIIUE 
WORD = LIIE(ISTART:LOOK) 
LEI = LOOK - ISTART 
llETUlll 
EID 

Exercise 15C 

C AtITBOR: K. BAIDEL 
DATE: 11 .lUG 1981 
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IIPUT: An integer in the range 1-12, repesenting a month. 
C PURPOSE: Given a. month represented by an integer, print the 

name of the month (abbreviated 'to 3 characters). 
CBARJ.CTER•3 NOITH(12) 
D.lT.l NOITB/' JA.I', 'FEB', 'MAR',' APR', 'HAY',' JUlf', 

$ 'JUL', 'AUG', 'SEP', 'OCT', 'IOV', 'DEC'/ 
READ (6,•) I 
IF (I .GE. 1 . AID . I .LE. 12) WRITE (6,10) NOITB(I) 

10 FORMAT (1I,A3) 
STOP 
EID 
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Chapter 16 describes the DATA statement, which is the best way of setting up 
MONTH. 

Exercise 15D 

C .lUTBOR: 
C DlTE: 
C IIPUT: 

K. B.llDEL 
11 AUG 1981 
in integer in the range 1-7, repreHnting a day 
of the 9Hk. 

PURPOSE: Given a day represented by an integer, print 
the day (in characters). 

CBAR1CTER•9 D1Y(7) 
DATA DlY/'"OnlJ.Y •, 'TUESDAY ', 'WEDIESDJ.Y', 'THURSDAY ', 

$ 'FRIDAY ', 'SJ.TUII.DlY 1 , 'SUIDlY • / 
READ (6 , •) J 
IF (J .GB. 1 .AID. J .LE. 7) WRITE (6,10) DAY (I) 

10 FOR.KJ.T (11,.l) 
STOP 
EID 

Note: The DATA statement is described in Chapter 16. 

Exercise 15E 
C· .lUTBOR: K. BJ.IDEL 

DATE: 11 AUG 1981 
IIPUT: (1) Product infonu.tion for a company. 

The firet 111:1.• contain• the nuaber of products 
(IITEGER in frH format). 
Then put infona.tion on each product on a aeparate 
line aa follon :-
colwma 1-6 product code (6 characters) 
column■ 11-3 product deacription (20 characters) 
Quote ■ ■bould not be put around code■ or 
description■. 

(B) Product cod.ea for vbicb deacription■ are required. 
Any number of product code■ may be read, one per line 
in column■ 1-5. Input i■ terminated by end-of-file. 

C PURPOSE: Read all product information, then for given 
product code■, print the corresponding de■criptions. 

SUBROUTIIES CALLED: DSPLiY - print ■ code and deacription for 
a given code. 

CBiR.iCTER CODE•5(50), DESCR•20(50), iCODE•5 
C Read the nuaber of product ■ (I) then read ·code■ and 
C de■cription■. 

RE.ID (5,•) I 
IF (I .GT . 60) TBEI 

WRITE (6,•) 'lo aore than 60 products are allowed. I = ',I 
STOP 

EID IF 
DO 20 I = 1,1 

RE.ID (6,10) CODE(I), DESCR(I) 

• 

• 

• 
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10 FDRJIAT (.l6,61,.l20) 
20 COITIIUB 

C 'Print heading for next Hction 
WRITE (6 , 26) 

26 FORJl.lT ( 1 1CODE DESCRIPTIDI' / /) 
C R•ad product codH for which dHcription• ar• r•quired. 
C Call DSPU.Y to print dHcriptiou.. 

30 RE.lD(6,40,EID = SO) &CODE 
40 FORMAT (.lS) 

C.lll DSPU.Y (.lCODE,CODE,DESCR,I) 
GO TO 30 

60 STOP 
EID 

SUBROUTIIE DSPL.l Y (&CODE, CODE ,DES CR, I) 
PllJ.NETERS: &CODE - a 6-character product code 

CODE - a 1-di■•n•ional array of length I, 
containing 6-character product cod••. 

DESCR - a 1-di■en■ ional array of length I, 
containing 20-character product de•cription•. 
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I - integer diaeneion of array• CODE and DESCR. 
10 P.lR.lllETERS .llt.E ALTERED II THE SUBROUTIIE . 

C PURPOSE: Search for J.CODE in the list of cod.H in CODE, 
then print it and its corresponding description. 
J. linear search i• used. 

CBJ.ILlCTER•S &CODE , CODE(■), DESCR•20 (I) 
D0101=1,I 

IF (&CODE .EQ. CODE(I}) GO TO 20 
10 COITIIUE 

WRITE (6,•) 'CODE ',&CODE, ' IDT FOUID' 
RETURI 

20 WRITE (6,30) J.CODE, DESCR (I) 
30 FORMAT (11,16,61,120) 

RETURI 
EID 

Exercise 15F 

AtrrBOR.: K. Bandel 
D.lTB: 11 .lug 1981 

corrected 22 J.pr 1982 
PURPOSE: Print the day and date in full for each day of 1981 

read in. Eg. if input i• 328, oU:tput iB 
328 TUESDAY 24th IOVEJIBER 1981 

IIPUT: Integers repHenting day• of the year, one per line, 
in frH for■at. Input i• terminated by end-of-file. 

RESTRICTIOIS: only vorb for 1981 because it uaH the facts 
that Jan 1, 1981 iB a Thursday, and 1981 is 
not a leap year. 

CHJ.RACTER NOITB•9(12) , D.tY•9(7), TB•2(4) 



194 Ao {ntmduction to FortWJ 

IITBGB& NTBBID(0: 11), YBll 
D&T.l IIDSTB/ ' JilUUY • , •FBB&UllT ','llllCB ','AP&IL 

$ ' ll1Y ','JUIE ', ' JULY ' , 'AUGUST , 
t 'SEPTEMBER.' ,•OCTOBEI ' , ' IOVEMBBR ' , 'DECEMBER ' / 

DATA DiY/'IIOIDJ.T ' , 'TUESDAY ', ' VEDIESDI.Y' , 'THURSDAY ' , 
t 'FRIDJ.Y ' , 'SJ.TURD&Y ', ' SUIDAY ' / 
DJ.Ti TB/'at','Dd','rd','th' / , YB.lR/1981/ 

C Day of year of last day in each ■onth, for a non-leap year: 
D&TJ. IITBEID/0,31,60, 00, 120,161,181,212,243,273 ,304,334/ 

C Read a day of the year . 
10 READ (6,•,BID = 60) IDJ.TB 

IF (ID&TB . LE. 0 . OR . IDATE . GT . 3156) TBEI 
WRITE (15 , •) IDATE , ' is an ilhgal date . Ignored .' 
GO TO 10 

BID IF 
C Find the aonth , II . 

DO 20 II • 1, 11 
IF (IDATE . LB. KTBBID(II)) GO TO 30 

20 COITIIUB 
C Find the clay of 11011.th, IID.tT, and appropria.te euffi~, TB(ITB) . 

30 IIDAT • mu1 - KTBEID(II - 1) 
1TB • ICOD(ICD.lY,10) 
IF (ITB . BQ . 0 .Oil . 1TB . GB . 4 . 01 . IIDAY . GB . 11 . &ID . 

e IIDAT . LB. 13) 1TB • 4 
C Find the day of VHk, IDAY. 
C Jan 1, 1981 h Thunday, ie . 4th day , ao add 3 to IDJ.TE. 

IDJ.Y • NOD (IDJ.TE + 3, 7) 
IF (IDJ.Y .EQ. 0) IDJ.Y • 7 

C Print the lot and read another date. 
VJ\ITB (1!1,40) ID.lTB, D.lY(ID.lY), NDJ.Y , TB(ITB). NOITB(N), YE.lR. 

40 FDII.IIJ.T (201, 16, 61, J., 11, 12, J., 11, .l, 16) 
ao TD 10 

60 STOP 
BID 

Note: The DATA statement is described in Chapter 16. 

Exercise 16G 

C J.trl'JIOI : 1 . RJ.IDEL 
DJ.TB : 11 J.UQ 1981 
IIPUT: LinH of text containing only digits, co• u, 

C plus and ■inua . Input is ter■inated by end-of-file . 
C PURPOSE: Decode the tut into integers, and print both the 

linH of tut and the integer valuH in the text . 
FUJ'CTIOI C.&LLED: 

LEIGTB - find.a the length of TBIT , ucluding 
blanks at end. of line . 

CHJ.UCTER TEXT•BO , CH•1 , SIGl•1 
10 REJ.D (6 , 20,BID "" 60) TE.IT 
20 FORNJ.T (J.) 

• 

• 

• 
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WRITE (6,30) TEXT 
30 FORMJ.T (//11,i) 

L = LEIGTH (TEXT) 
IF (L .EQ. 0) GO TO 10 

C initia.liH 
SIGI = '+' 
IUM = 0 
DO 40 I = 1,L 

CB ., TEXT (I:I) 
IF (CB .BQ. '+' .OR. CB .EQ. •-•) THBI 

SIGI = CB 
ELSE IF (CB .GE. '0' .AID. CB .LE. '9') THEI 

IU1l = IUM•10 + ICBlR(CB) - ICBlR('0') 
ELSE IF (CB .EQ. ', ') TBEI 

correct ■ ign, print and reset number 
IF (SIGI .EQ. •-•) IUM ::: -IUM 
WRITE (6,•) IUM 
IUM • 0 
SIGI = '+' 

ELSE 
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WRITE (6,•) CB, ' is an illegal character. Ignored.' 
EID IF 

40 COITIIUE 
C Print lut nuaber in TEXT unless it vu terminated by a col!lllla.. 

IF (CB .IE. •,')THE■ 
IF (SIGI .EQ. '-') IUM = -IUM 
WRITE (6,•) IUM 

EID IF 
GO TO 10 

60 STOP 
EID 
FUICTIOI LEIGTB (TEXT) 

PURPOSE: Return length of TEXT vhen blanks at end a.re 
excluded. 

CBARJ.CTER•S0 TEXT 
DO 60 I= 80,1,-1 

IF (TEXT(I:I) .IE. ' ') GO TO 70 
60 COITIIUE 
70 LEIGTB = I 

RETURI 
EID 
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