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INTRODUCTION

In the present paper, three original nicroconputer proqxans
are introduced. They wifl be found useful in the anafysis of a wide
variety of serial changes concerning fishery resources. such as annual
or tnonthly changes, or ser ial  zones of wat6r depth (e.9. 0-I9 m, 20-39 m,
40-59 m, etc,). They can aLso be applied for anal_yslng catch by species
of fish (in terms of weight or: nunibers), catcb by tFes of fishing gear.
(in terms of lreight of catch o! nl1lnbe! of gear unj.ts, vessels etc.)
catch by fishing area, etc. The programs ale applicabte both for
investigating the curr.ent siLuation in a fishery anat resources anat for
exarnining changes lrithin a given tine period.

t .

In other words, these progra$s can be used to analyse,

annuat or nonthly chanqes of sp6ci6s conposition (in terns
of catch in r{eight, or in tenns of nuniber of individuals),

annual or nonthly changes of gear conposition (in tenns
of catch in weiqht by differebt geaxs, or in tems of
number of vessels,  o.r  total  tonnage of the f leet for
. l l  f f 6 r o n +

rnonthly changes of catch conposilion for
different areas (ln terns of the total catch, or ln terrns
of.  catch of a specj- f ic specles),

changes in species conposition by depth (in terms of
catch in weight or of catch by nunbex of individuafs);

( b )

( d )

changes in proportion of
depth zones (in terms of
of vessefs, or the total
tt4)e of gear) , etc.

allfferent gears used for different
the catdh weight, or the nunbe!
tonnage of fle6t used for each

The Progtam No.7O0 is a standard on€ suitable for use with
any of the above-mentioneal ar1alyses e*cept nonthly changes. proglafi
No,720 is a n'dnor nodification of progran No.700, and is special_ly
arranged for nonthly changes, Progran No.701 ptoduces attachrnents to
graphs qenerateal by Plograms 700 and 720.

The microconputer used here is a SgARp-1500 with 8K bytes RAM
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2. PROGBAM NO.7OO

(standard prog7an, annual changes)

2.L out l ine

this program was originally devised for the analysis of armual
changes of cornposition by verious itens (e.9. species, gears, aleas).
ln line nunbe! 10 (see Program l,ist below), the first statement is TEST,
that is a check on the deptn of the four pens of the X-Y pl,otter- The
seconal and third statements alenote selectton and setting of a pen-
Line nunbers fron 20 to 60 are the data lnput. such as lnltial year,
nuniber of yeals, nunber of ltrens (i.e. species, gears or aleas) and
data of iten6-

Line Iturbels ]21 to 2o5 contain cotnputatlon and tabulation of
couelation coefflcients which include a sub-program (sub-routlne) of
]ine nrrlnbels 8o0 to 450. correlatlon coefflcLents in the exanple given
h e r e  a r e  t h o s e  f o r  1 9 7 1  ( I . 0 0 ) ,  1 9 7 1 - 7 2  ( 0 . 9 O ) ,  r 9 7 I - 7 3  ( 0 . 8 9 )  { s e e
the seconal line of Table I on p, 10) , SlndLally tie couelation
coeff ic ients are calculated for 1972 and l97I (0.90),  1972 anA 1972
(1.0o) '  1972-73 (0,97) ,  etc.  (see the thtrd I lne of Table f) .

In natienatical expression. the correlation coefflclent ?
bet\reen year A and B is:

t (x i  -  ( r i -  y)
n o r o !

Where, r1 is nunbex of i tems (see Table 2 on p. l f )

X?:1s datun of i ten ?: fof ,  year A.

.Yd is datun of iten li for year B.

X 1s an average of data t

7 i" ar a*'er.g" of tlata y

6t i-s a standard devi-ation ofr, that is

6a = r i t  &i  _fu2

6V is a standard devlat lon of V, t })at  is

as = it (vi - -v)2

Line nuniber.s 27O to 350 ale tbe colll)ltation anil tabulatlon of Table 2
and tiey include tlto sub-progtrarns (sub-routlnes) of llne nunibers 860
to 890 (percentage)and 90O to 990 (ranktng).
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Line numbers 356 to 523 generate a graph of a series of
correlation coefficients, with a sub-prograrn of tine nunibers l37O Eo
1405 (graduations on x and y axes of the graph). Line nu bels 525 to
604 generate a graph of catch anal inctude a sub-progran of lj.ne nurnbers
1575 to 1590 (out l ine of curves).

vlhen analysing changes in cqnposition of various itetDs by
different depth zones, input "1" instead of the initiat year, ard the
Initnbe! of zones instead of the nrmber of years (see steps 2 atd 3 in Key
Opelation Procedure belcrr). then, ',1,' stgnifies the first alepth zone
(e.9. 0-19 n),  n2n the seconat depth zone (e.9. 20-39 m) etc.  When the
ccnPuter work is finished, *r**** END *r.**t is printeal crut on paper
atd the prompt aptri:ars on the screen in order to conffun to
the operator that the work llas been conpleted. The statenent appearg
in line nurnber 608 in the progran Llst (see p. 16).
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2.3 Printort

CORRELATION IhBLE

nnDn

t  l 92 l
2 t372
3 1973
4 t924
5 1975

6  1976
2 192)
s  1978
I  1979

l0  l 9a0

1922 19)3

o.9a o.es
t . 0 6  4 . 9 2
9 .92  t . oo
0 .99  o .33
o .34  A .98

o,a t  o .a3
9 .5 r  0 .49
s .26  6 .26
0 .6g  s .33
9 .65  0 .58

1975  1976

g.aa o-s)
o .9 {  0 .8 t
4 .98  0 .  s3
o .92  A .A3
t .oo  0 .98

o .9g  l .oa
o-35 S.  t4
o .57  A-36
a.36  6 .D5
a .4 t  o .  t2

!9 r8  l s79  1980

o .90  o .a t  o .a6
9 .26  s .60  0 .65
o .2a  b .53  0 ,sa
9 .20  s .53  0 .5a
4 .52  A .36  0 ,4  t

t37 l

t .  ag
a ,3z
9 .  8 9
a. €a
b .ag

o. sa
o.90
6 .  A l
0, 86

1924

0 .  s8
0 .9a
0 .  99
l . a6
4 .32

o  -43
8 .45
o .70
0 .53
0 .  5a

9 .AO
o.5  |
g .4s
0.45
a.  35

o .  t4
t .gg
9 . 8 3
a. eg
0.  ss

0. 36
o,e3
t  .ab
8 . 8 9
4 . 9 2

6.05  0 .  t2
a.ss g.ss
a.ag  0 .92
t .za  a ,93
o .99  t .oa

DATA 2 RK

9642 38 2
t l l ag  44  I
4655 t8 3

oa6
ag6

I I

I
2

5

DATA TABLE

t92l

I T  O A T A  2  R K

I t3294 32 |
2 t2322 29 3
3 t44gt 34 2
4  0 b 6
s  0 9 6

1924

OAIA 2 RK

1 9 5 6 9  4 0 .  2
20426 42 |

2494 15 3
l 3 l 4  3  4

oa 2

! 923

OATA Z RK

243A2 36 2
36A81 53 I

802r t2 3
a66
oo6

go6
ag6
og6

6
2
I

6  00  2
220495
a og 2

606
006
0068

so6
so6

2204I

g g 6
oo6
so6I

I T

I

5

I

3

6

IT

IT

I

3

t322

DAIA ?RK

3292 3A

4452  t8
2450 e

o0
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ls29

OATA ,. RKI T

I

4

I T

I

3

5

l t

I

5

og6
go6
g g 6

6

6  AO ?
2  AA  )
I  383  l 4

2
a

ts26

DATA '/. RK

ta4t4 22 2
4s329 55 1
4526 5 4

t4912  r8  3
ag6

ts22

DATA 2 RK

4452 23 2
5437 16 3

22446 6t I
aaz

15  0  5

aE  6
ga6
oa6

6

oo2
34A3
za7

6
2
I

66 tA  53  I
35A3

sa66 42 2
as6
6 A 6

l sg0

DATA 7. RK

t2325 42 1
1498  6  3

t2t6t 46 2
232 t4

sa,

CORRELAT I ON GRAPH

xJg. jJJ? j
l _ l r -
1 6  + l 1 6  +

t s r F l F r F
T I

I

3

5

I T

2

5

t3)a

DATA 7. RK

8694 31 2
4462 16 3
8901 32 I
2589 I  5

l S A )

osa
3245 I t  4

1 9 6  1 6
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2.4 l,ayout of tables anal Diagtang

Table 1. Iable of a series of colrelatlon coefflcients.

2 l

l l
t l

{ t - i
-i----i'--'i---'r

74 25 26 27 7a 73 Ag

t92) 1922 t923 1924 1325 t326 lgD t92A 1929 1980

I  l 9 2 l
2 t922
3 t  923
4 1 9 2 4
5 |  975

6 | 976
2 t922
I t97A
I  1 9 2 9

l o  l g a o

a .  96
4 .65
0 .5a
0 .58
9 .4  |

o .  t 2
0 .8s
8 .32
o .99
t  - ao

a ,ao  Q ,32  6 .46  D ,ga  O .A l
4 ,94  8 .S l  O .5 l  9 ,26  0 .60
0 ,9s  0 .83  s .49  g ,2O  8 ,53
o .92  0 .43  0 .45  0 .20  0 .33
t .og  o .9a  9 .35  9 .37  0 .36

6 .  t 4  0 .36  0 .s5
t  -oo g.a3 a.ao
a.a3 t .oo g ,ss
b.es s .a9 t .oo
z.as o.92 0.99

0.81  0 .83
0.5 t  a -  4s
9 . 2 6  0 . 2 2
g . 6 g  4 . 5 3
0 . 6 5  0 . 5 4

0 . 9 8
6 . 9 4
0 . 3 9
t .ao
9 . 9 7

o .93  o .9o  l . 0o
6 .45  9 .35  g .  t 4
o.-2o 9.32 9.36
8 .53  0 ,36  O .g5
o .sa  g .4 l  o .  t 2

o ,99  0 ,49
t , oo  o .92
o .32  t . og
8 .98  8 .93
9 .94  A -  34

L O O
8 . 9 4
o.  a9

o.eB

2 .52
o .90
9 .90
0.  sr
s. a6

2t 22 )3 74 23 26 22 79 29 ea

f * t
l92r 19 -

l - t  T a r
n)z'la -

f*r  L- t
ts23la -

rczila -
l ' tL - t

t925lo " - -
l - t r + l

r s::s'[o -
r+ l l  - r

rczzla J-*
I  - ,  r + l
" l,s2B ro -
f + l L - l

tszs fs -

, si,:d fo -
L-r

Ftg. 1. @aph of series of coffelatlon coefficients.
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ftg. 2- craph of annual changes

AREA I

AREA 2

AREA 3

AREA 4

AREA 5

AREA 6

AREA )

AREA 8

8 0) 9

of catch by Area.
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IntelDretation of Tables and Diaqxarns

A sexies of correlation coefficients, including tl1e curves. is
an inportant methoal for ctarifying the serial chanqes of composition of
verious items (in our example, it is the annual clEnge in compositioh
and weight of catch by Area). As explained previously (tef. fixst para-
graph of 2.I) , the series of correlation coefficients which apPea! in
the seconal line of Table 1 and as the tolrnost curve in Figure l, is
calleal the series of correlation coefficients for 1971. similarly,
coeff ic ients 0.90; 1.00; 0.97, etc.  l rhich appear in the third l ine of
Table I and the second curve fron the top in Figure 1, constitute a
series of correlation coefficients for 1972, and so on-

If the curves j,n Figure t have shapes similar to one another,
the compositions of constitute parts are also similar. on the contraly,
alisslnilar shapes of the curves signify that the conpositions are also
more oi less alifferent.

It ls, therefore, easy to check the alifference in composition
by exafirining curves.

As a tl'pica1 exarnple, the curve of 1977 in Figure l is vexy
different from that of L976, which neans that the cornposition of catch
fo\ 197'7 (by weiqht) was very different frorn that of 1976. fhe sane
eurerges fron Tabl,e 2 lrhere $re can see that Itexn 2 i,n 1976 rankeal lst
\tith 55 per cent, and there was a marked allop the following year to
3rd rank with 16 per cent- Iten 3 sho\rs only 5 pex cent (rank 4) in
1976, but sudalenly goes up to 61 per cent (top rank) in 1977. The
actual changes can be seen in Eigure 2 as we1l. Consequently, a close
exarnination of Figure t gives us an idea ttlat sone changes have occured
ln composition aluring the period under study, and noxe aletailed informa-
tiolr can be obtained from Table 2 and !'iqure 2 as nentioned above.
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2.6 Progran List

3: REr PROG. -zSa
5: REr ******X**X

* CATCH/CPUE *
* CORRAIION *
*  T I I I E  S E R I E S *
*x************

I 8 I  " A I :  C L E A R  :
T E S T  :  I N P U T  ' ' P
E N  S E L E C T ( 6 - 3 )
? , ' i  c :  c 0 L 0 R  c i
L F 1

I 5 :  I N P U T  ' . I N I  T  I A L
YEAR=?" ;  U

2 0 :  I N P U T  " N o ,  o  I  Y
EARS (6- l8)=" ;  l . l

22tDtn  O<3)
24 | FOR J=oTO tn-l
2 6 :  D ( J ) = U + J
2 8 :  N E X I  J
29: REfl  *********
3 a :  I N P U T  " N o .  o  f  I

I E  s  ( 6 - , B ) : ? " ;

3 2 t O l n  X < 1 6 ,  1 0 ) ,  Y
(  1 0 ,  l s )

3 5 : 0 l n  A (  1 0 ,  l a ) ,  B
< t o ,  l o i  r | A t t  6

4A: FOR J=6T0 l , l -  l ;
FoR I  =0I0 N-.1

4 5 : a $ = " " : c L S
5 0 : A $ : ' A ( I l m  r +

s T R $  ( l + l  )  + , , ,  Y
n  " + S T R S  ( J + l  )

5 5 :  P R I N T  A J J
5 2 ;  I N P U T  A ( I ,  J )
6 A :  N E X T  I :  B E E P  3 :

r. , lEXT J: CLS
6s: REr ***l***f**
7 0 :  F O R  J : 9 I 0  | n -  l :

F o R  I  = 0 I 0  N - l
8 0 :  I F  A (  I ,  J ) = A L E T

A ( 1 ,  J  r = 8 . O 6 O O O
t

9 0 J  N E X T  1  :  N E X T  J
l8A: REfl  l f********
. l2 l ;  FoR l1=BT0 l , l -  I  i

J: |1i  FoR . l :OTO
N - t

l 2 2 t X < n '  l  r = A < l '  J ) |
^tExI I

1 2 4 :  F o R  J = 0 I 0  ! -  l :
F o R  I = 8 I 0  N - l

1 2 5 :  Y ( | | '  I ) = A ( I ,  J ) ;
N E X T  I

1 2 6 :  G o S U B  8 0 8
I 2 7 :  N E X T  J ; 8 E E P  3 :

NEXT 11
128; RE *******U'x
. I 2 9 :  L F  - 2 I  L P R I N T  '

CORRELAIION T
ABLEI' I  LF 3: FOR
n=8T0 l,J- I

. I3l  t  IF | ' I=5LF I
132: IF | I=gLPR.lNI

T A B  l ; n + l ; 0 ( r )
1 3 3 :  r F  r 1 (  ) 9 L P R I N T

T A B  2 ; n + t ; 0 ( l 1 )
:  N E X T  h

1 3 5 :  L F  -  ( l . l + 3 )
136: RErl  1***Xt*XXX
1 4 0 :  N : A I  L P R I N I  T A B

1 2 | o < o )  t L F  I
l 4 l : F o R  J : 0 T 0  L l -  I
1 4 3 ;  l F  J = s L F  I
1 4 4 :  u s  t  N G  ' ' H { .  { s " :

L P R I N I  I A B  I 2 ;
B  ( f t ,  J ) :  N E X T  J :
L F  3 ;  U S I N G

l45j REtl  **********
|  4 2 :  O = 1
l 4 B r  F O R  f : l  T 0  l " l - l
149: lF f ,1=4LF (!+6)
150: tF n=2LF ( l . l+6)
I 5 3 :  L P R I N T  I A B  O ; D

(| . , t ) :  LF I
155: FOR J:8I0 l , l -  I
1 6 l :  l F  J : 5 L F  1
1 2 A t  ] F  J . l g L F  I
I  22 ;  US I  NG . {  $ .  c t  "  j

L P R . I N I  T A B  O ; B
( tl, J )

1 2 5 :  r . . r E x T  J :  U S I N G  I
LF - ( l . l+3)

I  8 A :  0 : 0 +  6
1 9 0 :  I F  0  ) : l 4 L E T  0 :

I
205; rrExI E: LF (,J+6

260: REr **1.*| |** l*
2 7 0 :  L P R I N T  T A 8  I ;  ' '

DATA TABLE"
ILF 2

225: FOR J=0T0 l , l -  l ;
I , ,SING

2 8 0 :  L P R I N T  T A B  6 ; U
+ J I  L F  I

2 8 5 I  L P R I N T  "  I  T I 1 '
| "  D A I A  , ' ;  "
: 1 , ' ;  , '  R K '  :  L F  I

2 8 2 :  F o R  l : 8 T 0  N - l
2AA' lF l=sLF r
2 9 A i  l F  I  ) = g L P R I N T

T A 8  I ;  I + I :  L F  -
l :  us lNG "ss$${
{ S * " :  L P R I  N T
T A B  4 ;  A (  I ,  J )  I
U S I N G

2 9 5 j  I F  I < = S L P R I N T
T A B  2 ;  I + I  I  L F  .
t :  us tNG ' * f l s * {
* $ S , ' ;  L P R I N T
T A 8  4 ; 4  ( l ,  J ) :
U S I N G

384: i tEXT I
3 6 1 :  I F  N ( =  l o L F  - ( N

+ I )
345: REtl  * t t*******
369t t=D
3l8 r  60SUB 866
3 3 A r . l F  N ( = l 6 L F  - ( N

+ l )
346! G0SU8 909
3 5 0 :  L F  3 :  N E X I  J
355: REtl  **********
3 5 6 :  L P R I N T  . '  C O R R E

L A T I O N  6 R A P H " ;

357: GRAPH I ROTATE
I :  S O R G N

3 5 9 :  F F = a
3 6 G :  F o R  D = 0 I 0  r
3 6 5 r  E 0 R  I  = F F T 0  F F +

3 ^
3 6 7 :  I F  L l =  1 G 0  T 0  1 4 6

3
3 2 O :  l F  I = a O R  l = 4

L E T  X A - - I 8 2
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321,.  lF I=AOR I=4
LET YA=A

3 2 2 :  I F  I = l o R  l = s
LET XA-- l33

3 7 3 :  I F  I : t O R  l : 5
LET YA=-35

32at lF l=2oR L=6
LET XA=84

3 7 5 :  I F  I = 2 0 R  I = 6
LET YA=O

376: IF I=3OR l=2
LET XA=3s

2 2 2 1 l F  l = 3 o R  1 = )
LEI YA=-35

378: GOSUB l37A
340; L=- I  l5
3a2: FOR J-ATO U-2
3 8 4 ;  L I N E  ( t a 2 ,  L ) - (

182'  L-56) '  2 '  ct
L I N E  ( 1 3 3 , L ) - (
1 3 3 ,  L - S O ) , 2 ,  C

3 4 6 :  L  I  N E  ( 4 4 ,  L ) - ( a
4 , L - 5 8 ) , 2 , C |
L I N E  ( 3 5 ,  L ) - ( 3
5 ,  L - 5 0 ) , 2 ,  C

3 8 8 :  L  I  N E  ( 4 ,  L - 5 0 ) -
( 2 1 5 ,  L - 5 0 ) , 2 ,  C

3 9 0 :  O O : 1 8 2 :  F o R  | 1 = F
F T O  F F + 3

3 9 2 :  P  I  = 3 2 . 5 * S ( I ,  J )
+00: P2=32. 5XB (
n ,  J + l  ) + o o

3 9 4 : 0 0 = 0 0 - a 9
4 O O :  L  I N E  ( P I ,  L ) _ . ( P

2 ,  L - 5 0 ) ,  9 ,  C :  P l
= O t P 2 = O

462: NEXT h
4 O 4 t  L : L - 5 4 :  N E X T  J

4 I A : T E X T : L F  5 j
GRAPH : ROTATE
I :  SORGN

4 2 0 :  N E X T  D
4 9 6 :  G R A P H  :  S O R G N  :

e O I A I E  l :  D D = o :
D=O

4 S l : F O R  I = A T O  I
4 9 4 :  l F  l : 8 L E T  X A : l

a 2 :  l F  1 = 8 L E I  Y

4 3 6 :  l F  l = g L E T  X P = r
3 3 ;  I F  I  = g L E T  Y
A=-35

4 9 8 :  G O S U B  1 3 2 0
5 6 0 : L = - 1 1 5
5A2tFOR J=OfO U-2
5 0 4 r  L I N E  (  1 8 2 ,  L ) - (

t82, L-sO),2, Ct
L t N E  ( 1 3 3 ,  L ) - (
1 3 3 ,  L - 5 0 ) , 2 ,  C

5 0 6 : L I N E  ( 4 4 ,  L ) - ( 8
4, L-sOr, 2,  C

5 0 8 r  L l N E  (  8 4 ,  L - 5 O )
- <2t5, r-50), 2,
C t  D D : 1 8 2

5 1 0 :  F O R  t 1 = 8 T 0  I
5 I  ! :  l F  n < 8 G O T O  1 4 0

3
5 1 2 :  P l : 3 2 . 5 * 8 ( | 1 ,  J )

+ O D ;  P 2 : 3 2 .  5 * B (
f 1 ,  J + I ) + 0 0

5 1 6 :  D D = D D - 4 9
5 l 8 I  L  I  N E  ( P  I ,  L ) - ( P

2 ,  L - 5 0 ) '  0 '  C :  P l
= O t P 2 z A

520: NEXT f l
521| GLCURSOR (62, L

+ 2 2 ) :  L P R I N T  O (
J ) - l 9 A 0

522, lF J=W'2
GLCURSOR (62, L
- 2 2 ) :  L P R I N T  O (
J +  I  ) -  1 9 0 0

5 2 3 r  L = L - 5 0 :  N E X T  J :
T E X T  : L F  4

524: REn ** l******r
525: LPRIN' "  6RAPH

O {  C A T C H " :  L F
2

526: GRAPH : ROTATE
I

52?t 1AX=A(O, O)
5 3 O r  F O R  I  = 0 I 0  N - t ;

FoR J=0I0 l . l -  I
5 3 2 r  l F  r A X ( A ( I ,  J )

LET f iAX=A( l ,  J)
5 3 4 :  N E X I  J :  N E X T  I
535, Z=l75tFF.A
5 3 6 :  F O R  F = 0 T O  3 : 2 2

=  r  a a :  P P = -  1 5 0

537: FOR I=FFTO FF+
2

538; lF l=NTEXT : LF
4 :  G O T o  6 A 9

540: GLCURSOR (2, S)
:  L P R I N T  '  I T
E n  " ;  l + r t  2 = z ' 2
2

5 4 5 :  l F  I = o O R  l = 3
L I N E  ( 6 ,  - 1 5 O ) -
( 2 r 5 ,  -  1 5 4 ) ,  1 ,  C

5 4 7 :  I F  l = 6 0 R  I : 9
L I N E  ( 0 J  -  l 5 A  ) -
( 2 1 5 ,  -  1 5 0  ) ,  l ,  c

5s6: FoR J=oTO l ,r-2
576: IF J:OLET PP=-

1 5 0
577: IF J=ILET PP=-

2 0 0
57et lF J=2LEI PP=-

250

3ga
5 8 0 :  I F  J = 4 L E T  P P : '

350
5 8 1 : J F  J = S L E T  P P = -

4Ag
s82: IF J=6LET PP=-

450
5 8 3 :  I F  J = 7 L E T  P P = -

5AZ
584: IF J=ALET PP=-

5SO: GLCURSOR (ZZ, P
P )  |  G O S U B  1 5 2 5

55l t  PP:PP- 150-Jt50
5 3 2 :  L I N E  ( Z Z ,  P P ) - (

zz, PP-50),  L C
5 9 4 :  I F  I = A L I N E  ( O '

P P - 5 6 ) - ( 2 1 5 ,  P P
- 5 0 ) , 1 ,  c

5 9 5 I  I F  I = 3 L I N E  ( B '
P P - 5 0 ) - ( 2 1 5 ,  P P
- 5 8 ) ,  L  C

5 9 6 :  l F  1 : 6 L l N E  ( 0 ,
P P - 5 0 ) - ( 2 I 5 ,  P P

5 9 7 :  l F  l = 9 L l N E  ( E '
P P - 5 A ) - ( 2 i 5 ,  P P
- 5 0  ) ,  I ,  C
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66O|NEXT Jt 2Z=ZZ-2
2 r P P = -  l 5 A

60tt lF zz<36LEI Z2
= leo

682t lF Z<3ILEI 2=1
25

6 0 3 :  N E X T  I ;  I E X T  ;
LF 3: GRAPH :
R 0 l n l E  I

604: FF=FF+3: NEXT F
I  T E X T  : L F  4

6 8 8 :  L P R I N T  "  * * * * *
* END ***** ' l

76At END
799: RE|l ******x*xx
888:  FoR l=610 N- t
8 A 2 :  U S I N G  :  P R I N T  "

OPERAT,I NG
t r ; t 1 + t ; , , " ; J + l

. r ,  n ; t + 1
8 4 5 : 0 - 0 + X ( l l ,  I  ) :  P = P

+ Y ( f l ,  l )
8 1 8 : 0 = 0 + x ( | 1 ,  I  ) * x ( f 1

,  I  ) :  R : R * Y ( f 1 ,  I  )
* Y  ( r '  I  ) ;  S = S + X (
f 1 ,  l ) * Y 0 1 ,  I )

8 I 5 :  N E X T  I : 8 E E P .  2
82A I  C=( N*S-0*P ), /J (

( N * G - 0 * 0 ) * ( N * R
-P*P) )

8 3 0 ; B ( F , J ) = C
8 4 A t  O = e t  P = A :  O = A t R =

a t s = 6 t c = o t x = o l

85AJ RETURN
855: REI ****t(xxxxx
8 6 0 :  F O R  I  = 0 T 0  N - l
8 2 0 :  r = T + A ( 1 ,  J ) ;

I ]EXT I
8 7 5 :  F O R  l = 8 T O  N - l
a 8 0 r  r I - - l N l  ( ( A  ,  J

) / 1 1 ( , 1 4 4 ) + O . 5 )
8 8 1 :  U S l N G  " { S s "
8 8 2 :  L P R  ]  N T  T A B  I 2 ;

T T :  U S I N G
8 8 4 :  l F  1 = 4 L F  I
886'  l .1EXT I
8 9 6 :  R E T U R N

835: REtl  X*********
9 0 0 :  F o R  l = a T 0  N - l
9 1 0 : R 1 = 0 : N l = 1
9 2 0 :  F o R  0 = 0 T 0  N - 1
9 3 0 :  l F  A  ( . 1 ,  J ) <  ) A ( 0

,  J ) G O r O  3 5 0
9 4 6 :  N l = N 1 + l
9 5 8 :  l F  A ( l '  J ) ) = A ( 0

,  J  )  G 0 T 0  9 6 1
9 6 4 :  R l = R l + 1
9 6 1 :  N E X T  0
9 6 5 :  U S I N G  " F * * "
9 7 A J  L P R I N T  I A B  1 5 ;

R  1 + N 1 / 2 :  U S  ]  N G
9 7 5 i  I F  I  = 4 L F  I
9 7 6 :  l F  l = g L F  I
9 2 2 t  1 F  I  = 1 4 L F  1
g8O: NEXT I
S96: RETURN
999: REr *{********

1 3 7 6 :  l F  I = l 6 G 0 T 0
1443

t37 t  j  6LCURS0R (XA
-5, YA+38) |
LPRINT t ,J:
LINE (XA+33,
Y A - 3 5  ) - ( X A - 3
2, YA-35),  A, C

1 3 7 2 :  L I N E  ( X A + 3 3 ,
Y A - 3 5 ) - ( X A + 3
3 ,  Y A - 4 1 ) , 0 ,  C
:  L l N E  ( X A ,  Y A
- 3 5 ) - ( X A ,  Y A -
4 t ) , 4 , c

1 3 7 3 :  L I N E  ( X A - 3 2 ,
Y A - 3 5 ) -  ( X A - 3
2 , l A - 4 1 ) ,  O ,  C

I 3 7 4 :  C L C U R S O R  ( X A
t23, YA-45) |
L P R  I  N T  " + 1 " :
6LCURSOR (XA
-2, fA-45):
L P R I N T  ' 8 ' :
O L C U R S O R  ( X A
-32, rA-45) |
L P R  l  N I  ' ' ]  '

1 3 8 5 :  U = U +  t ;  N E X T  I
1 3 S 0 :  I F  0 = 2 G 0 T 0  I

403

l 4 a a :  L t N E  ( 4 ,  - l l 5
) - ( 2 1 5 , - l l 5 )
,  l ,  c :  L I N E  ( 1
82, -63)- < 182
,  -  1 1 0 r ,  1 ,  c

1 4 0 1 :  L I N E  (  1 3 3 ,  - 9
8 ) - o 3 3 ,  - 1 1 8
) ,  l ,  c r  L I N E  (
8 4 ,  - 6 3 ) - ( 8 4 ,
- 1 l o ) , 1 , c

1 4 € 2 :  L I N E  ( 3 5 ,  - 9 8
) -  ( 3 5 ,  - 1 1 6 ) ,
l ,  c :  G o r 0  l 4 a
5

1 4 A 3 r  L t N E  ( 8 4 ,  - l l
5 ) - ( 2 1 5 ,  - 1 1 5
) ,  l ,  c ;  L I N E  (
1 8 2 ,  - 6 3 ) - ( 1 8
2 ,  - 1 1 8 ) ,  \ ,  C

1 4 6 4 :  L I N E  (  l 3 3 r  - 9
8 ) - ( 1 3 3 ,  - l  l 8
) ,  l ,  c

I 4 O 5 :  R E T U R N
1 4 l A :  R E f l  - - - - - - - -
1523tU1=)a/F.AX*A(

1,  J ) :02=r8 /n
A X * A (  l ,  J + l  )

1 5 8 9 ;  F o R  R = 6 T 0  9 l
l C = ( U 2 / 2 - 1 1 /
2>

1 5 8 2 :  L I N E  ( 2 1 - U l l
2 ,  P P r -  ( 2 2 + U l
/2, PF-s),  E, C
, B

1584 tPP=PP-1t Zl=Z
l - l C /  l O t  Z 2 = Z
2 + 1 C /  1 0

1586: r . lEXT R
1 5 8 8 :  p P : 6
I 5 9 O :  R E T U R N
I 5 9 1 :  R E I l  S T A T U S  (  1

) = 4 2 3 8
6 5 2 2 9 :  E N 0
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3. PROGRAM No.72O
(Monthly chang6s)

3 . 1 Outline

Plogran No.72O is a nodlfication of Program No.7O0, special.l.y
arrang€al for nonthly cllanges of conposition of varj.ous items. AE
ingtructed ln the Key operation Procealure below (see steps 4 to 5 ln
the colulln of DISPIAy), A(l-,tB{)=? i6 Ehoi6 on the sc!6eo Lnsteail of
A(Itn 1, Yr.l)=? which appeareal in Progran No.700. rt is not necessary
to lnput the Lntial month anal the tlullber of nobth6. :fhe t'oftls illlN'
fEB, MAR, ...., DEC are alreaaly containeal in the ProgEaln (llne nulibe.s
19 a!!d 20), The other parts of the ProgEan are quite sirnllar to those
of PiogEam No.700. :Iherefore, no detailed explanation is necessary in
this case.
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3.3 Printout

tr!!n
CORRELAI ION TABLE

JAN

JNN ' . gD
FEB O.5g
ltAR 9.52
APR 0.56
tlAY O.32
JUN -O .13

JUL O.OA
AUG -4.22
gEP -5 .24
oct  9 .23
Nov 4.25
oEc -s,37

FEB NAR APR

o.30  6 .32  0 .56
t . os  6 .43  0 .69
0 .43  1 .09  B :69
0 .69  0 .69  t . 80
g . t o  g .a6  0 .40

-4 .  t 2  0 .  t 5  -9 .43

s .  t 2  0 .47  s .63
-0 ,64  -0 .81  -6 ,49
-a .2a o.2a 6,ga
s.52 6.23 A.s2

-6 ,29  -6 .02  6 .  tA
-6 ,43  -O .54  -O .43

NAY JUN JUL

o .32  -O .13  8 .Ag
6.  ro  -9 .  t7  0 . t2
o .a6  0 ,  t5  0 .42
g,4g  -o .o3  a .a3
t .06  6 . r t  6 .33
g .  r !  t ,ga  9 .03

- 19 -

9.33  0 .03  t .oo
-s ,45  -O.  t2  -0 .51
o ,43  9 .72  0 ,  t2
6 .A t  -O. t l  6 .63

-4 .o9  0 .  t6  0 .4a
-s .54  6 .24  0 ,  ts

AUG SEP OCI

-o.27 -O.21 9,75
-o .44  -o .20  9 .52
-6 .6 t  S .2B O.23
-o .43  A.6B O.52
-o .45  4 .43  0 .61
-6 , t2  6 ,22  -6 . t1

. -9 .5 t  o ,  t2  g .o3
t ,go  -0 .62  -9 ,41

-9 .62  1 ,66  s .ss
-4 .1 t  g .gs  t .oog.s3  -o .o2  -9 .  t6
8 .63  -O.16 -O.?2

NOU OEC

o.25 -A .32
-o ,29  -O.43
-0 ,67  -6 .34
s . t9  -0 ,45

-o .29  -8 .54
s .  t6  9 ,24

g .4s  o .  t5
a .s3  6 .53

-6.b2 -O. t6
-6 . t4  -o .22
r .oo o.sz
o.52 t .ao

DATA TABLE

JAN

ITN OATA Z FK

!

ITfl DAIN Z RK

4

TlAR

I ltl 0ATA

21 26
32 lS 4
52 tA  2
42 t5  3
a5 22 |

6  2062
7 to33
e 2642
9  3A95

6  55  14  3
7  44  r l  4
€  33  8A
3  2A3B

46 t t  6
4 r  t t  5
45 t2  4
4€ l3  3
55 !5  2

6€ l8  I
14  4  I
232e

./. RK

I

4

40 to  5
I t  3  9
2267
22 2s 2
as 23 |
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APR

I TT1 OATA

JUL

ITII  DATA

0cT

I IIl DATAzRk

48  tB  2
4 l  l l  6
43  t2  5
42  t 2  4
4s  t3  3

55  14  2
66  15  I
40  ta  2

AUG

ZRK

14 t2  5
oas

20  t7  2
36 25 |

t 4  12  5
ooa

t bBT

NOU

ZRK

I

4

6
2

I
2
3

6

I

t a47

4 l  t 8  4
45 2A 2
45 2A 2

I

5

I
2

E
2
a
I

t
2

5

45 20 2

ta47
aa9

2
I

I

5

j

2
3

5

7
I

tlAY

ITN DATA 2 RK

I

4
5

7

ITfi ONTA Z RK

IT DATA Z RK

7
I

lTN DATA ? RK

52 t2  4
t239
3288

25 tA  r

4A t2  s
59 t4  2
42  tA  6
4 l  16  2

JUN

to  t6  2
12  l l  6
t 9  t 8  2
15  t 4  3
goa

na7
2s 15 I
2r  t2  5
t27S

6
2

aoB
t4 13 s
t 5  14  3
20  l 9  |

! 2  26
45  2A  I
t 226
b69

1226

2574
23  69

4 l  t l  5
4 t  l l  5

1239
52  l t  6

52  1 l  6

32  t 4  2
52  t 4  2
54  15  I
47  13  4

I TN OATA

0Ec

I TI1 DATA 7. RK

1
2
3

5

2

t27e
23 14  3
24  t4  2

23 14  3

13  I  4

l a  6  I

ZRK

63  14  3
64  14  2
69  t5  I
62  t4  4
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3.4 Layout of Table and Dlag.ralns,

o'i
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?????.  o6 'q 'o toa

RRSESe $33e30
.?? .? .  G '6s6-o

Y l N 1 4 r \ < q  l r ) 4 @ A ( o N
N | r ) N l / ) @ i  6 3 O C o - \

d";" ;ddd ddcj - . :dd
l l l l
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Tabte 4. Ta.ble of input data, parcentage and rankinq

ITM and RK denote item and rankr.ng respectively.

JAN JUI ocT

I TfI OATA Z RK I TI1 DAIA Z RK l Tn DAIA Z RK l rn O6TA '. RK

2
3
4
5

6

I

2 t 2 6
3 2  t S  4
5 2  t 6  2
4 7  t 5  3
85 22 I

2 4 6 2
l 9  3  I
2 0 6 7
3 6 9 5

I
2

5

6

l o 4 2
1 2  5  I
4 l  l 8  4
45 2A 2
45 2g 2

4 3  2 4 .  2
2 9 3 5
1 4 4 2
9 6 9

I

3

5

I
I

4 0  1 0  2
4 t  l t  6
4 3  1 2  3
4 2  t 2  4
4 9  t 3  3

5 5  1 4  2
6 0  t 5  I
4 g  1 9  7
t 2  3 3

t
2
3
4
5

6

I
I

t 4  1 2  5
E A A

1 5  t 3  3
2 A  t 7  2
3g 25 |

1 4  1 2  5
o g a

l 5  t 3  3
toa )

FEB AUG NOV

I Tt1 O A I A  Z  R K J TII D A T A  2  R K l Tn DAIA 2. RK I Tfl OA IA Z RK

2
3

5

6

8
I

4 8  l l 6
4 t  l l  5
4 5  i 2  4
4 8  1 3  3
5 5  t 5  2

6 6  l 8  I
t 4  4  I
2 5 2 8
3 2 9 7

I
2
3

5

6

I
I

5 2  t 2  4
t 2  3  3

5 6  t 3  3
2 5  t B  I

4 8  t 2  5
5 9  t 4  2
4 2  t g  6
4 t  I O  2

I
2
3

5

6
7
I
I

l g  t 6  I
t 2  l t  6
t 9  r 8  2
t 5  1 4  3
s oa

B  g a
1 4  1 3  5
1 5  l 4  3
2 g  t 3  l

I
z
3

5

6

I
I

1 2 7 A
2 3  t 4  3
2 4  t 4  2
l 5  I  6
2 3  t 4  3

1 4 s 7
2 5  1 5  I
2 l  t 2  5
1 2 7 4

IlAR JUN DEC

I T F OFIA '4  RK I rf1 O A T A  Z  R K 1ff1 OATA Z RK I  l n D A T F  Z  R K

2
3

5

6

I
9

40 ts  s
t r  3  I
2 2 6 7
22 2A ?
8 A  2 3  t

5 5  t 4
4 4  I  t

2 4 5

2
3

5

6

I
I

t 2  3 3
52 6
2 5 5 8
5 2  l l  6
5 6  l 2  5

6 3  t 4  3
6 4  1 4  2
6 9  l 5  I
6 2  t 4  4

I
2
3

5

6

I
I

2 5 7 4

3 2 9 7
4 t  l l  5
4 t  l l  5

5 2  ) 4  2
3 2  t 4  2
5 4  l 5  I
4 7  1 3  4

I
2
3

5

6

s
9

t 2 2 6
4 5  2 A  \
1 2 7 6
o B 9

1 2  7  6

1 3  I  4
3 l  l 9  2
2 5  t 6  3
t 9  6  I
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3.5 Prograh List

3 ,REr  PRoG.  -724
5: REtl X****tlt**

* CATCH/CPUE *
IIONTHLY CHANGS
*x***rt*******

l a :  " e n  I  C L E A R  :
r E S I  :  ] N P I J T  I P
E N  S E L E C T ( O - 3 )
?, ' ;  c :  c0L0R cr
L F  I  J  | n A l T  O

l 3 : 0 l I  D s ( l l )
l 5 :  F o R  J = 8 T 0  l 1
1 7 : R E A D  O C ( J )
I 9 :  O A I A  " J A N " ,  " F E

B!, " I IAR", "APR' '
.  " t 1 A Y " ' J U N "

2 A :  D A T A  ' J U L ' ,  " A U
G "  " S E P "  " O C I '
t  I N O U  I ,  I D E C !

2 I  j N E X T  J
2 5 ;  I N P U T  " N o ,  o f  I

lEt ls (6- l8) ?" j  N
2 7 : 0 t n  x (  I  l ,  9 ) ,  Y (

l  r ,  9 ) ,  a ( 9 ,  I  I  ) ,
B ( l l ,  l t )

4O: FOR J:BTO I I  I
F o R  I = 0 I 0  N - l

4 5 r A $ = " " : C L S
58: A$="4 ( "  +S TR$ (

I + l ) + ! - r + 0 3 ( J )

5 5 ;  P R I N T  A $ ;
5 2 :  I N P U I  A ( J ,  J ) :

C L S
6 0 ;  N E X T  I : 8 E E P  5 :

N E X T  J :  C L 5
65: REtl  * l********
2 0 :  F O R  J = g T 0  l l :

F o R . l - 8 T 0  N - l
8 8 i  I F  A ( 1 ,  J ) = A L E T

A < 1 ,  J  ) = o ,  O O O A O
I

9 O :  N E X T  I :  I . I E X T  J
1 0 0 :  R E f l  x * f * * * 1 * * x
l 2 l :  F o R  n = 8 I 0  l l :  J

: n :  F o R  I  = 6 1 0  N
- l

1 2 2 :  X ( n ,  l ) = A ( I ,  J ) :
NEXT I

1 2 4 :  F O R  J = 8 T 0  l l :
F O R  I = 8 T 0  N - l

1 2 5 :  Y  ( f i ,  I ) = A ( 1 ,  J ) :
N E X T . I

126: GOSUB 800
I 2 2 I  N E X T  J : 8 E E P  3 '

NEXT T
l28i REfl  ****t*****
1 2 9 :  L F  - 2 I  L P R I N T  '

CORRELAT I ON T
A B L E . ' :  L F  3 ; F O R
r=0I0 I  I

1 3 1 :  I F  r = 6 L F  I
I 3 2 :  L P R I N I  T A B  5 i D

9(n )
133: NEXT ||
1 3 5 ;  L F  - 1 5
I 4 A :  N - _ A :  L P R I N T  T A B

l 3 ;  D $ ( n )  !  L F  I
l 4 l  !  F o R  J : 0 T 0  I  t
1 4 3 :  I F  J = 6 L F  I
144:  r rs tNG "  ss.  { [ ' r

L P R I N T  T A B  . I 2 ;
8 ( T 1 ,  J ) :  N E X T  J :
L F  3 :  U S  I N G

145: REtl  *****t**X*
t 4 2 t  O = l
1 4 8 :  F O R  m = J I 0  l l
j  56r lF l l :40R l l :2oR

n = l 8 L F  l S
I 5 3 :  L P R ] N T  T A 8  O + I

i  o $ ( | 1 )  |  L F  I
1 5 5 :  F o R  J : A T o  l l
I 6 I :  1 F  J : 6 L F  I
1 2 2 ;  U S I N G  "  f f S .  S S " :

L P R I N T  T A B  O ; B
fil, J)

I 7 5 :  N E X I  J ;  L F  - 1 5
1 8 8 : 0 = 0 + 6
1 9 6 :  I F  0 ) = l 4 L E T  0 =

I
2 e o t  l F  n = l  l L F  1 g :

G 0 T 0  2 6 0
2 4 5 :  N E X I  l ,  L F  - 1 8
2 6 0 :  R E  * X * * X * * * X x
2 7 A :  L P R ] N T  T A B  I  J  "

D A T A  T A B L E "
lLF 2

2 2 5 :  F O R  J = 8 I 0  I  l :

U S I N G
2 8 8 :  L P R I N T  T A B  8 ; O

3 ( J ) : L F  I
2 8 5 :  L P R I N T  "  I  I N "

i "  0 A T A  " i "
z ' i  "  R l ( ' :  L F  I

2 8 7 :  F o R  l : 0 I 0  N - l
2 8 8 j  l F  t = 5 L F  I
2 9 0 ;  l F  I  ) = g L P R I N T

I A B  l ;  l + l  i  L F  -
l :  t l s t N G  ' f f # s s $
S H S ' :  L P R I  N T
I A g  4 ;  A (  I ,  J ) :
U S I N G

2 9 s r  t F  t < = S L P R l N l
l A 8  2 ;  I  + 1 ,  L F  -
1 :  U S I N G  " { $ S S S
S S $ ! :  L P R I N T
T A B  4 i A ( I ,  J ) :
IJSING

3O0; NEXT I
3 O 1 :  l F  N < : l  I L F  - ( N

l 1 )
3A5 |  REtl  1****1** l l
389t1=O
31A: GOSUB 868
3 3 0 :  l F  N ( = l o L F  - ( N

+ l )
348: GOSUB 986
3 5 0 :  L F  3 :  N E X T  J
355: REn ***f l rX****
3 5 6 :  L P R I N T  ' '  C O R R E

L A I  l  O N  G R A P H "  I
L F 3

352: GRAPH '  ROTATE
I I  SORGN

359: FF:0
366: FoR D=0T0 2
3 6 5 I  F O R  I : F F T O  F F +

3
3 7 0 ;  l F  I : A O R  l : 4 0 R

l = 8 1 € T  X A = 1 8 2
3 2 1 ;  l F  l  s a o R  l : 4 o R

I  = 8 L E T  Y A = 8
3 7 2 :  l F  l : l O R  l : 5 O R

I  = S L E T  X A = 1 3 3
3 2 3 :  l F  l = l 0 R  l : 5 o R

i=9LET YA=-3s
3 7 4 :  l F  i : 2 0 R  l : 6 0 R



4. PROGIiAI4 No.701
(Attaclments )

outllne

:tlll,6 progran ploduces several Ettac]hents for graphs gen6rat€al
by Plogrds 700 and ?20. The Plogra.u 16 dtvid€d lnto three partBt A,
nrln€5 of all lten6 \rhLch are to be attached to the left Elde (Y-axls)
of Flgures 2 and 4t R, a selLes of chlonological nanes (tlrree rol.'s) ehiah
ar6 to be attacheal to the top anal th€ bottotd of Flgs. 2 atral 4r C, selies
of nanes of months, nanrely, JAN, FEB, DIE (thlee rowE),
idhLch ale to be attachetl t! the top anal the boltdl of FigE. 2 and 4.
The selection of the appropriate part can be alone by puahlng the key
narkeal DEF, follol'ed by A (B or C) as €xp1ain6d in Key Opelation
Procetlure belor,
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CORRELATION GRAPH
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GRAPH of CATCH
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rig. 3 Graph of curves of correlation coefficients '
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JAN NAR
FEB APR

NAY JUL
JUN AIJG

SEP NOU
OCT DEC

LONGLINF

PUSH NFI

LIFI NET

OT TER TRAI,JL

PAIR IR6I^IL

PURSE SFINE

GILL  NEI

BOTION LONGLI NE

HAND L INE

JAN I1AR NAY JUL
FEB APR JUN PUG

NOU
0Ec

Fig. 4 craph of monthly changes ln catch by gear.
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I  = loLE I  XA=84
325: lF . l=20R I =60R

I  =  I6LET YA=8
326 ,  lF  l : 30R I  =20R

l= l l LET  XA=35
327 :  IF  I  =30R I=20R

I= l l LET  YA=-35
328 :  GoSUB l37 l
389 rL= - I tS
3B2r  FoR J=010  l8
384 !  L INE  (  182 ,  L ) - (

l s2 ,  L -50 ) , 2 ,  C l
L INE  ( l 33 ,  L ) - (
133 ,  L -50 ) , 2 ,  C

386 :  L  INE  (84 ,  L ) - ( 8
a ,  L '56 t  |  2 ,  C l
L INE  (35 ,  L ) - ( 3
) r  L -Jv  )  '  z t  L

389;  L  INE (6 ,  L -50) -
(2 t  s ,  L -50) ,2 ,  C

390:00=182r  FoR n=F

3 9 2 : P l = 3 2 . 5 1 8 ( | 1 ,  J )
+ 0 0 t  P 2 : 3 2 .  5 * B  (
n ,  J . l  )  + 0 0

3 9 4 :  O D : 0 0 - 4 9
4 0 0 r  L  I  N E  ( P l ,  L ) - ( P

2, L-36) |  A, Cte I
=atp2 .o

4 6 2 I  N E X T  N
4 A 3 i  I F  J = l l G 0 T 0  4 l

6
404:  L=L-sar  \ExT J
4 0 6  |  F F = F F + 4
4 I O t  T E x T  ;  L F  5 :

C R A P H  I  R O T A T E
I I  S0R6N

4 2 0 :  N E X T  0
5 0 0 r  I E X T  : L F  4
524: REtl  ***t* l t***
5 2 5 I  L P R I N T  '  G R A P H

o f  C A T C H ,  J  L F

5 2 6 I  O R A P H  .  R O T A  T E
I

5 2 7  |  i 1 A X = A ( 0 , 0 )
5 3 9 ;  F o R  I  = 0 T 0  N - l I

F o R  J = 0 T 0  l l
5 3 2 :  l F  f l A X ( A  (  l ,  J )

LET |1AX=A( L J)
534: f. , lEXT J l  r iEXT I
, 3 4 i 1 = I l J i r F = 6

536r  FoR F :ATo  3 t  ZZ
= l8g t  FP=-  l 5A

537 :  FOR l=FF I0  FF+

538 :  IF  I=NTEXT :  LF
4 :  G0T0  608

54Ar  CLCURSoR (2 ,  A )
: LPRINT  "  IT
En ' t t + l tZ .Z -2

545 :  IF  1=00R l=3
L iNE  (0 ,  - 158 ) -
(2 t5 ,  - l 5A ) ,  l ,  C

542 j  IF  I  =60R l : 9
L INE  (4 ,  -  150 )  -
( 215 ,  - l 5A ) ,  l ,  C

550 :  FOR J=0 I0  l 9
526 I  IF  J=OLET PP=-

l 5a
522 j  IF  J= ILET  PP=-

130
5 t8 :  tF  J=2LET PP=-

235
579 :  IF  J :3LE  I  PP= .

279
58A j  IF  J=4LEI  PP= .

3ts
5 8 I  I  I F  J = 5 L E I  P P = .

350
5 € 2 :  l F  J = 6 L E I  P P : -

3 9 0
5 8 3 t  l F  J = r L E  I  P P = -

434
5 8 4 :  I F  J = 8 L E T  P P = -

4 2 6
5 g 5 r  I F  J = g L E T  P P = -

5 l a
5 8 6 :  l F  J = l 0 L E T  P P =

5 8 2 j  l F  J - - l  I L E T  P P =

599: GLCURSOR (ZZ' P
P ) ;  C o S U B  1 5 7 5

5 9 1  :  P P = P P -  1 5 0 - J * 4 0
5 9 2 r L I N E  ( Z Z ,  P P ) - (

z z ,  P P -  4 6 ) ,  t , C

5 9 4  |  l F  l = 9 L l N E  ( 8 ,
P P - 4 0 ) - ( 2 1 5 ,  P P
- 4 0 ) ,  I ,  C

5 9 5 j  l F  l = 3 L l N E  ( 0 ,
P P - 4 0 ) -  ( 2 1 5 ,  P P
- 4 O ) ,  I , C

5 9 6 :  I F  I = 6 L l N E  ( 0 ,
P P - 4 0 ) -  ( 2 t 5 ,  P P
-  4 0 , ,  I ,  C

5 9 2 r  I F  I  = 9 1 I N E  ( 9 '
P P - 4 8 ) - ( 2 1 5 ,  P P
-4O) ,  t , c

6'6tttExf J I ZZ=ZZ-2
2t  PP =-  t30

6alt lF ZZ<3AL€I ZZ

602r lF  z<31LET Z=1

6 A 3 : N E X T  I I I E X I  J
LF 3I GRNPH I
R O T A T E  J

6 4 4 I  F F : F F + 3 :  N E X T  F
!  I E X T  J L F  4

6 6 8 r L P R l N T  "  * * * t *
I  E N o  * * t * *  ' l

L F 4
70st ENg
299t REr *t*t*****l
800 r  FoR ! :0T0  N- l
882 I  US!NG :  PRINT I'  *OPERATING*  ' ' ;

n+ l ;  t r  r ; 0 r  ( J  )  i' '  
" ;  l + l

8051 0.0+x (l .r,  I  ):  p:p
+Y(l i ,  I  )

S lg t  0=0+x (n ,  I  ) * xc1
I  ) I R E R + Y ( N ,  I  )

rY(|l '  I ) | s=S+X(
f 1 ,  I ) *Y ( f i ,  l )

8 I5 !  NEXT I :  SEEP 2
820 ;  C=  (N*S-0 rP  )  / {  (

(NX0-0*0 )  |  (NXR

S30r  8 ( |1 ,  J )=C
84OtO=OtP .0 tO=Ot?=

6 tS=g tC=g tX=61
e=0

850 ;  RETURN
855 t  REr  * * * l x * * * * *
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8 6 0 :  F o R  I  = 0 T 0  N - l
A T O t I = I + A ( I '  J ) t

NEXT I
A 7 5  r  F o R  l = A l 0  N - l
8 8 4 :  T T : l N T  ( ( A ( 1 ,  J

) / I * 1 0 6 ) + 8 , 5 )
8 8 1 :  U S T N G  " S { S '
8 8 2 :  L P R . l N r  T A B  l 2 '

r l j  u s l N G
8 8 4  r  l F  I : 4 L F  I
886: NEXT I
898; RETURN
895 | REft ***xxx**tt
9A0 r  FoR l=AT0 N- l
9 1 6 : R 1 : 0 : N t : l
928: FOR 0:010 N-l
9 3 4 :  l F  A ( I ,  J ) < ) A ( 0

,  J ) G O T O  9 5 0
9 4 4 : N l = N l + l
9 5 0 :  l F  A (  I ,  J )  ) = A ( 0

,  J ) G O T 0  9 6 . 1
9 6 0 :  R l = R l + l
9 6 1 :  N E X ]  0
9 6 5 :  U S I N G  ' { S S '
9 7 0 ;  L P R I N T  T A B  I 5 ;

R 1 + N I , / 2 '  U S I N G
3 2 5 t  l F  1 = 4 L F  I
9 2 6 :  ] F  I : g L F  T
9 8 8 t  N E X T  I
9 9 0 :  R E T U R N
93gj REr ********xt

.1371 :  GLCURSOR (XA
-5, YA+ 16) t
L P R I N I  t ] S (  I  )
:  L I N E  ( X A + 3 3
,  Y A - 3 5 ) - ( X A -
32, YA-35),  0,
C

1 3 7 2 :  L I N E  ( X A + 3 3 ,
Y A - 3 5  ) -  ( X A + 3
3 ,  Y A - 4 1 ) ,  A ,  C
:  L I N E  ( X A ,  Y A
- 3 5 ) - ( X A ,  Y A -
4t r ,  o ,  c

1373 :  L INE (XA-32 ,
YA-35 ) - (XA-3
2 ,  YA-41 ) ,  O ,  C

I374 :  GLCURSOR (XA
+23 , lA -45 )  |

L P R . I N T  ' ' + I  " ;
GLCURSOR (XA
-2t YA-45)t
L P R , I N T  "  6 ' :
CLCURSOR (XA
-32' Ye-45) |
L P R . I  N T  ' . I  "

I 3 8 5 :  N E X T  I
l 4 a a :  L I N E  ( 4 ,  - l  l 5

) - ( 2 1 5 ,  - 1 . 1 5 )
,  I ,  C :  L I N E  ( t
e2, -63r- < la2
, - 1 1 6 ) ,  I ,  C

1 4 0 1 :  L l N E  ( 1 3 3 ,  - 9
I  ) -  (  l 3 3 J  - l  l 8
) ,  1 ,  C :  L  I N E  (
8 4 ,  - 6 3 ) - ( 8 4 ,
- t \ 6 ) , 1 , C

1 4 0 2  !  L t N E  ( 3 5 ,  - 9 8
) - ( 3 5 , - l l 8 ) ,
l ,  c :  G 0 T 0  t 4 a
5

l 4 o 4 :  L I N E  (  1 3 3 ;  - 9
8 ) - ( 1 3 3 , - l l a

I 4 A 5 :  R E T U R N
l 4 l 0 :  R E r  * * * * x l * *
1525t Ul=74/IJ'AXXA(

1 ' J ) t U 2 = 7 8 ' n
o x l A ( 1 ,  J + l  )

1 5 ) )  t  Z 1 = Z Z t  Z 2 = Z Z
1 5 8 8 i  F o R  R = 0 T 0  9 :

1 C = ( U 2 /  2 ' 0 1 /
2>

1 5 8 2 :  L I N E  (  2 l  - U 1 /
2 ,  P P  ) -  < 2 2 + U 1
,2, PP-4 ),  A, C
, 8

1 5 A 4 t P P = P P - 4 t Z t = Z
F I C /  l A : 2 2 = Z
2 + | C /  1 8

1 5 8 6 :  N E X T  R
1 5 8 8 :  P P = A
1 5 9 6 :  R E T U R N
] 5 9 1 ;  R E M  S I A T U S ( I

) = 4 2 \ 5
65229: END
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4.3 Printout

Example L. Nanes
of f lshes.

-3r -

Exanple 2. Names
of fj.shing gear.

Exary)Ie 3. Area

PPE
M F I l n
D D D
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mmm
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o o 3

D D

@ v
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- r - l
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! c
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o
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o o
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r z
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Exanple 5-Example 4.
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4,4 Proglan l ist

5!REf1 PRoG, -2rr
7r REr t*t*tf*lr(x

t ATTACHflENTs*
I to PROG-2OO*
*qnd PRo6-203*
xxtx****txtf,x*

I A :  " A ! :  C L E A R  :
LtA! T 0

l5: INPUT "Nu.nber.
of I  TErs (6- !  9)

l 7 i  D l f l  A $ ( l I  ) * 3 4
1 a ;  P R I N T  r N q m e  o f

I  lEl l=(34 ch q|^
d c ! .  )  " :  B E E P  2 A

2 0 :  F o R  J = A T o  N - 1
25ra$=" " rc l s
3 0 ,  A $ = " N o m e  o f  l T

Ef i  N+STRs (J+I
) + " = " :  P R I N T  A S

A A :  I N P T J T  A $ ( J )  I

5A: NEXT J
52: REtl  l t**** l**X
55:\=182t Y=ZtFF =O
6'J: ON ERROR GOI0

t3a
62: FoR D=0T0 3
65: GRAPH :SORGN :

QOTATE I
7A: FoR l , l=FFTO FF+

80i GLCURSoR (X, Y)
:  L P R I N T  A $ ( I , J )

3Atr,=X'22
9 5 :  l F  X < 3 6 L E T  X = l

8 A
97: GoSUB 3AA

100! r.lEXl l.t
1 0 5 :  l F  x < 3 l L E T  x = l

ao
1 6 )  |  F F = F F + 3
l o 8 :  I F  J  > = N G o T 0  l 3

6
I  I  A :  G L C U R S O R  ( X ,  - (

r A x * 1 2 + 8 0  )  )  :
S O R G N ; R O T A T E
I

l 2 a r  N E X T  D
I 3 O t  T E X T  : L F  5
I 3 4 :  E N D
235:REm *** l*****1.
3OO: rAX=LEN As (0J
3 1 0 ;  F o R  J = F F T 0  F F +

320: IF I IAX(LEN A$(
J)LET nAX=LEN
A $ ( J )

33A: NEXI J:  O=TAX
3 4 0 I  R E T U R N
440: RErl  ***t*****X

Y E A R  i n  Y - o x  i s
txxxt*1*t*l***

4 5 0 r  " 8 " :  C L E A R  I
CRAPH : ROTATE
I

4 6 0 :  I N P U T  " l n i l  i a l
eeo.:"  i  At B=A

429: INPUT "Numbe.
o f  Y E A R S  ( 1 0 ) - - "
; N

4 2 3 t  \ = l g a
4)5tFOR D=OIO 2
4 8 0 :  F O R  l = 0 T O  N - l
498I GLCURSOR (X, L)
5 O O : L P R I N T  B - I 9 A O
5 1 0 :  L = L - 5 0 :  B = B +  I
520: NEXT I
522tX=X-72t L=AtB=A

: RESTORE
523: NEXT D
5 2 5 J  T E X T  I L F  5
527: ENo
53A: REtl  ***f***X**

x f loNTH in *
*  Y - q x  i s  x
xxxxx*xx*x*t*t(

5 4 0 ; ' C ! :  C L E A R  :
CRAPH : ROTATE
I :  S O R G N

5 4 5 :  A l  | 1  A $ ( l  I  ) i 3
3 4 2 t y , = I A a
558t GLCURSoR (X, L)
560t FoR 0=ATO 2
5 8 0 :  F o R  I : 0 T O  l l
5 8 5 :  R E A D  A $ ( I )
5 8 6 :  l F  X =  l 8 A L E T  x =

l 9 5 r  G 0 T 0  5 9 9
5 8 2 t  I F  X = l 9 5 L E T  x =

l 8 a : 6 0 T 0  5 9 9
588: lF X=lasLET X=

123: GoTO 599
5 9 9 :  I F  X = l 2 3 L E T  X =

l 0 8 r  G 0 T 0  5 9 9
594: IF X=36LET X=5

r :  G 0 T 0  s 9 9
5 9 1 j  l F  X = 5 l L E T  X = 3

6 r  G 0 T 0  5 9 3
599: GLCURSoR (X, L)
6 6 A :  L P R I N T  A 3 ( I )
6 1 6 :  L = L - 4 0
6201r,1EXf 1t X=X-721

L = O : R E S T o R E
6 3 0 :  N E X T  D
6 4 0 :  T E X T  :  L F  5
650, END
6 6 0 ;  O A T A  , . J 4 N , . , ' . F E

BI ' ,  I T1ARIJ  IAPR!

, ' nnY"  "JUN"  "
J U L r ,  , A U 6 , , , , , S E

P ' J  " O C T ' ' J  ' ' N O U ' '

665:REM STATUS I=
1 3 2 5

6 7 0 :  E N D


