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ภาคผนวก ก.

ผลการนับจำนวนเชลล์?เมีสำรอัลคาลอยด์ในใบหญ้าเกล็ดปลา แยกตามชนาด 
กลุ่มตัวอย่าง ตังน

1) ชนาตกล่มตัวอย่าง เท ่าก ับ .30
จำนวนเชลล์?เมีสำรอัลคาลอยด์ ความถี่

0 18
1 9
2 __3

30
ชนาดกลุ่มตัวอย่าง เท่ากับ 50

จำ!ทนเชลล์?เมืสำรอัลคาลอยด์ ความถี่
0 30
1 12
2 4
3 2
4 1
8 1

50
ขนาดกลุ่มตัวอย่าง เท่ากับ 100

จำนวนเชลล์?เมสำรอัลคาลอยด์
0 53
1 30
2 11
3 4
4 1
G 1

1 0 0
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โปรแกรมคอมนิวเตอรที่ใข้ในการจำลองข้อมูลและ:คำนวณค่าค่าง  ๆ ในการวิจัย
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7 M i c r o s o f t  FORTRAN?7 V 3 . .3 0  M arch  .1.98
...PROGRAM TO APPROXIMATE DENSITY FUNCTION BY KERNEL FUNCTION (APR 2  
...PERFORM SYSTEM SIMULATION TO SIMULATE POISSON RANDOM SAMPLE 
. .COMPUTE MEAN SUM SQUARE ERRORS

DIMENSION H ( 3 ) , EHAT( 2 0 , 7 ) , RMSE( 2 0 , 7 )
DIMENSION E ( 2 0  ) , 0 ( 2 0 )  5 RE ( 2 0 )  ,F E X A C T (2 0 )  . .BIAS ( 7 )  , V A R ( 7 )
DIMENSION SFI-IAT ( 7  ) 1S B I A S ( 7 )  ,S M S E ( 7 )  , S V A R ( 7 )
COMMON P S S N ( 5 0 0 ) , NOPOP
COMMON / B2 /  I F REQ( 1 0 0 ) V MAXRND
CHARACTER OUTER..*! 5
DATA F U A T /1 4 0 * 0 . ท / , RMSE/1 4 0 * 0 . 0 /
OPEN ( 1 1 FILE:: ’ CON-' )
WRITE( * 1* )
WRITE( * 1* )  ’ PROGRAM TO APPROXIMATE DENSITY FUNCTION 1
WRITE( *  1* ) 7FROM SIMULATED DATA (POISSON D I S T . )  BY KERNEL FUNCTION
พ RI T E ( *  , * ) " " = = = = ริ ะ- = ะะ ะะ = ริ ะะ ะะ ะะ ะะ ะะ = = ะะ ••ะ = ะ: ะ: ะ-ะ ะ: ” ะ: ะ: = ะ: ะ-ะ ะ: -• ะ-ะ ะ: ะ: = ะ: ะ: ะ: •ะ: = = = ะ: ะ: ะ-: •ะ: ~ ะ-ะ ะ-: = 
W R IT E ( * 1* )

.. . INPUT DATA
WRITE( * 1* )  1 LAMDA ? ’
READ( * 1* )  RLAMDA
WRITE( * 1* )  1 NO. OF POPULATION ? ’
READ( * 1* )  POP
WRITE(* 1* )  ’ NO. OF SIMULATIONS WANT TO PERFORM ? ’
READ ( * 1-*)  NOSIM
WRITE( * 1* )  ’ OUTPUT LIS TIN G ?  1
REA D ( *  1 ’ ( A1 5 ) ’ ) 0 บTFIL
OPEN ( 3  1 F I LE SOUTE IL  1 STATUS-:1 NEW ’ )

COMPUTE POISSON DISTRIBUTION FUNCTION FROM 0  TO SOME NO. ( . L T .  2 0 )

FEXACT( I r  •ริ FPOI S N ( 1 - 1 1 RLAMDA)
I F  (FEXACT ( I )  .LT'. . 0 0 0 0 1  ) GO TO 5
CONTINUE
MAX RND ะ-. 1 - 2

LOOP FOR REQUIRED NO. OF SIMULATIONS
DO 7 5  I  SIM:: 1 1 NOSIM 
พ r  .11 e  ( *  1 *  ) ’ S i  (II น 1 a  t  i  o  ท ท O . ’ 1 ,i. ร  i. (ท

. .GENERATE POISSON RANDOM NUMBER
DO 1 0  I - 1 1 NOPOP
PSSN ( I  ) ะ: PO IS S N  ( REAM DA )
CONTINUE

พ RITE ( 3 1 1 4 0 0  ) ( PSSN ( I  ) 11 ะ-ะ 1 1 NO PO P )
. c  h i ..ร q น a  r e  t  e  ร  t

...... FOP
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ett .1 7 M i c r o s o f t F0RTRAN77 V 3 . 3 0  M arch  1 9 8 5
5 7 I F  ( FEXC „LT. 0 . 0 5  . a n d .  REAL. ( I - l )  .GT. RLAMDA) GO TO 1 2
5 8 sum ะ sum + f e x c
5 9 i f  ( s u m  . g e .  5 )  t h e n 1 -
6 0 ทc l a s s  = n c l a s s  -I- 1
61 e ( n c l a s s )  ะ sum !1
6 2 r e  ( n c l a s s )  ะ: I - l รุ . j:
6 3 sum ะ:: 0 - - If
6 4 e n d i  f !6 5 1 .ใ. c o n t i n u e ■ I6 6 12 i f  ( s u m  . g t .  0 )  t h e n '• Î6 7 n c l a s s  = ทc l a s s  + 1 1 -I6 8 e ( n c l a s s )  ะ sum
6 9 r e ( n c l a s s )  = I - l • : • - -j7 0 e n d  i  f
71 d o  1 4  1 = 1 , 2 0
7 2 ๐ ( i. ) = 0 Î
7 3 14 c o n t i n u e
7 4 d o  .1.7 i ะ-ะ 1 ,  n o p o p ' ■ l' .
7 5 d o  16  j •ะ: 1 , n c l a s s
7 6 i. f  ( p s s n  ( i  ) . g  t . r e  ( j  ) ) g o  t o 16
7 7 ๐ ( j  ) = o  ( j ) + 1 !
7 8 g o  t o  .1.7
7 9 1 6 c o n t i n u e
8 0 17 c o n t i n u e
81 sum 0
8 2 d o  1 8  1 = 1 , n c l a s s
8 3 t e m p  ะ: o  ( i  ) - e  ( i  )
8 4 t  e  m p ••ะ t  e  m p ะ*:1 e  โก p /  e  ( i  )
8 5 sum ะ-: sum + t e m p
8 6 18 c o n t i n u e
8 7 c h i s q  = sum ■ - ' f f t i8 8 n c l a s s  ะ:: n c l a s s  ใ.
8 9 c พ r i  t  e  ( * 1* )  ’ c  h i  ร q '•ะ: ’ 1 c  h i. s  q , ’ d f  = \ n c l a s s
9 0 c . . . . .G E N E R A T E  NEW SAMPLE IF  THE GENERATED NO.. DON’ T PASS CHI-SQUARE TES
91 i  โ'' ( n e  l a s s  . e q . 3  . a n d .. c h  i s q - g t .  7 . ) g o  t o  8
9 2 i  f  ( ท c  1 a  ร ร  . e  q .. 4- . a  ท d . c  h i  ร q . g t .  9 . ) g o  t o  8
9 3 i f  ( n c l a s s  . e q .  5  . a n d .  c h i s q . g t .  1 1 . ) g o  t o  8  4
9 4 i f  ( n c l a s s  . e q .  6  . a n d .  c h i s q . g t .  .1.2.) g o  t o  8
9 5 i f  ( c h i s q  . g t .  1 4 . )  g o  t o  8
9 6 c j- . Jsfesif. ■ ' u'.M-'t
9 7 c . . . . .COMPUTE HI H2 AND SET IH3
9 8 c
9 9 CALL. S T D (S D )

LOO RN0P0P ะ NOPOP
.01 H ( 1 ) ะ-: 1 . 0  6  *  s  D * R N 0  p 0  p ะ*: *  ( - 0 . 2  )
1.02 CALL INTER®( R)
.0 3 H ( 2  ) ะ:: 0 . 7  9  * R ะ*: R N 0  p 0  p *  *  ( -  0 . 2  )
1.04 14(3) ะ: 0 . 5
L05 DO 1 9  I  ะ: MAX END-1-1 , 2 ,  ■ -1
L06 IF REQ( I ) = IF REQ( I ) - I F R E Q ( I - l )
1.07 1 9 CONTINUE
1.08 c
0 9 0 .  . ...COMPUTE F..HAT FROM RELATIVE FRE Q

1.10 c
1.1.1 DO 2 5  1 = 1 1-MAXRND+1
L12 IX ะ-ะ I - l
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i e  it 1 f
REAL- 0 / COMMOO
REAL. .1728
REAL 8 1 2

INTRI.NL
'JÂ REAL- .1640

REAL 3 2
)P REAL 1 7 2 4
3 REAL 7 0 4

REAL 1 7 2 0
REAL. 1.776

โ REAL 6 2 0
REAL 6 4 8
REAL 1 6 8 4
REA! - 6 7 6
REAL- 1.71.2
RE AI 5 9 2
RE A!.. 1 7 6 8

M i c r o s o f t  FORTRAN?7 V 3 . 3 0  M a r c h  .1

1.95 c ............SUB ROUTINE! TO GENERATE UNIFORM RANDOM NUMBER BETWEEN 0  AND 3.
1.96 FUNCTION RANDOM (DUMMY)
1.97 c ............ WITH ISEED:: 1 2 3 4 5 6 7 , MULTIPLIER-SI.  9  YIELD THE LOOP ะ: 5 2 4 2 8 0
L98 DATA I S E E D / 1 2 3 4 5 6 7 /  , I  A / 8 1 . 9 /  , M /2 0 9 7 .1 .5 2 /
1.99 ISEED ะ:: I  SEED* IA
200 ISEED ะ-- ISEED -  ISEED/M*M
301 REAL.IS ะ:: ISEED
202  RANDOM = REALI3 / M
203 RETURN
204 • END

T y p e 0  f  f  ร e  t  P C1 a ร ร
{ REAL 0

I N T E G E R S 2 4 5 0
1) INTEGERY4 2 4 4 6

INTEGER* 4 2 4 5 4
[ร REAL. 2 4 5 8

206 C ............ SUBROUTINE TO GENERATE RANDOM NO. WITH POISSON DISTRIBUTION
207 FUNCTION P O I S S N ( RLAMDA)
208 SUM ะ: 0
210 1 0  Y ■ะ:: - AL...OG ( RANDOM ( DUMMY ) )
211 SUM :ะ: SUM I- Y
213 I F  (SUM ..GT. REAM DA ) GOTO 4 0
บ 4 GO TO 10
215 4 0  POISSN ะ: I -- 1
216 RETURN
217 END

O f f s e t  p  C l a s s



84

.ท: ■ะ it j 7  M i c r o s o f t  FORTR AN?
T NT R T i iSTC

IV 'ไ!" A; 2 4 7 4
T NTFS: ER 14 2 4 6 6

30M REAL.. F U N C T IO N
IDA REAL. 0  ะ•โ:

REA! 2 4 6 2
RF Al 2 4 7 0

2 1 «  c
โ’ ใ 9  C ....... . SI IB R O U TIN E TO COMPUTE K.l (ไ ' )
2 2 0 F U N C T IO N  R K l  ( 'โ )
โ':? 1 RKl ะ: 0
Ç' p P I F  ( A B S ( T )  . L E .  1 . )  R K l  ••ะ:: l . - A B S ( T )1.... t..;j.... RETURN

END

9 T y p e O f f s e t  p  C l a s s

RE Ai..
I N T R I N S I C

อ ะ''!':

9  2  โ''; C
2 2 6  โ ;....... .. .. SUB ROI IT I  NE TO COMPUTE K 2  ( T )
'1. '' p y F U N C T IO N  RK2 ( T )
2 2 0 RK2 ะ:: EXP ( ..0 . 5 * T * T  ) / 2.. 5 0 6 6 2 8
2 2 9 RETURN
2 3 0 END

9 i Vp C O f f s e t  p  C l a s s
I N T R I N S I C

REAL. 0  •+:

2 3 2  c .............s u b r o u t i n e : t o  c o m p u t e  SD
s u b r o u t i n e  S T D ( ร ท )
COMMON X ( 5 0 0 ) , M 
XBAR ะ o '
S S Q R  ะ: 0 .
DO 1 0  โ.ะะ:.!., N 
XBAR ะ: XBAR + X ( I )
S S Q R  ะ:ะ: SSQR + X ( I  ) *  X Ç D  
C O NTINUE 
XBAR ะ: X B A R /N
S S Q R  ะ:ะ. ( s  s  Q fv - N : t  X B A R :+: X B A R ) /  ( N ..15
SD -  S O R T ( S S Q R )

W R I T E ( 3 , 1 0 0 0 )  X B A R , SD 
RETURN
FORMAT ( I X ,  ’ MEAN ะ:ะ: ’ , F 1 0 . . 4 ,  ’ STANDARD D E V I A T I O N  ะ: 
END

O f f s e t  P C l a s s

2 :ะ <1
O  ะ . ;

y :  น'.

2 4 0  10

t

2 4 0  I one: 
2 4 7

V 3 . .3 0  M a r c h  1 9 a

’ V FI 0 . 4 )
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n e #  .1. 7 M i c r o s o f t
INTEGER*4 2 4 8 6
IN บ น !:  R:! 4 2 0 0 0 /COMMQQ/
REAL 0  i

IN TRIN SIC
REAL 2 4 8 2
REAL.. 0 /COMMQQ/
REA!.... 2 4 7 8

2 4 8  c  
740 i": .. . S U B R O U T I N E  T O  C O M P U T E  F ...M A T
2 5 0 F U N C T I O N  F ( X , 1 i , I K )
2 5 1 C O M M O N  P S S N ( 5 0 0 ) , N O P O p....1 1.- 1... J C O M M O N  / B 2 /  I  F R E Q  (  . 1 . 0 0 )  , M A X  E N D... 1.- E l  <  ะ- 0 .
2 5 4 . D O  1 . 0  I •ะ: 1 , M A X R N D โ :!.'•'•ไ r~ rt;....} ...:* I F  ( I K  E Q . .  1 )  T H E N
2 5 6 R K =  R K +  R  K 1  (  (  X ..I  1- .1. )  /  I I )  *  I F  R E Q  (  I  )
2 5 7 E L S E
7  น า R K ะ:: R K โ R K 2  (  (  X ..I  + 1 )  /  H )  *  I F  R E Q  (  I  )
2 5 9 E N D  I F
2 6 0  10 C O N T I N U E
2 6 . 1 !" ะ:: m < /  ( N O P O P t l ! )
2 ( ::p R E T U R N
2 6 3 E N D

FORTRAN?? V 3 . 3 0

T y p e O f f s e t p  C l a s s

REA!.. 4 !
INTEGER*4 2 5 5 0

Q INTEGERC4 0 /  B  2 /
INTEGER:! 4 8 : !

M D INTEGER:! 4 4 0 0 / B 2  /
p ■ I N r E G E R !4 2 0 0 0 / C O M M Q Q /

REAL 0 / C O M M Q Q /
โ::!:.'A ! . 2 5 4 6
REAL. FUNCTION
REAL FUNCTION
REAL 0 *

2 6 4  c  
7 4 7  
2 6 6  
2 6 7

I I

......

2 7 5  1 0 0 0

. รบ BROUTINE TO COMPUTE INTER..QUARTILE RANGE
SUBROUTINE INTERN(R)
COMMON P S S N ( 5 0 0 ) , NOPOP 
COMMON / B  2 /  I  FREQ ( น:)0  ) , MAX RM D 
โ'::AU . FREQ 
CAL!.. QUART!... ( Q I , .ไ.)
CALL QUART!.... ( Q3 7 3 )

WRITE" ( 3 , 1 0 0 0 )  QI , 0 3 ,  R
ร ( « ^  ไ  ;  F 1 0 . 4 ,

:! IX ■1 " INTER QUARTIL E RANGE = , F l u  .. 4 )

M a r c h  1 9 8

END



ท;-!:! .1. 7  M i c r o s o f t  FORTRAN??
T y p e O f f s e t  โ''' โ:::!  a s s

:q T N  T E O F R M 0 / B  2
N D T  N T T  C f .  R  T - 4 4 0 0 /  B  2

! p T . N T E G E E + 4 2 0 0 0 / C O M M Q Q /
R E A L . 0 / C O M M Q Q /
R F A ! . 2 5 5 8
R E A L 2 5 6 2
R E A L . . 0  •โ-

2 8 4
2 0 5
2 8 6 .
2 0 7

! 0  c .... . . . . . . . . . . . . . .S U B R O U T I N E  T O  c o m p u t e : q u a r t  I L E
]. S U B  R O U T  I  N E  Q U A  R T  i... (  Q  ,  N  )

6 :  C O M M O N  P S S N ( 5 0 0 )  , N O P O P
o ;  C O M H O N  /  B  2 /  I F  r e t :; (  1 0 0 )  ,  M A X R N D

T  :::: N O P O P / 4  .  * N  
D O  1 . 0  1  =  1 , 1 0 0  
T E M P  ะ: I F R E Q ( I )

โ  r  (  A B  ร  (  I E  M  p  T  )  .. !. .. " โ ' .. 0 . 0  0  .ไ. )  "i" H E ผ
2 8 8 Q  ะ: I - 1  ..
2 8  9 0 0  T O 2 0
2 9 0 โ น .  S E I F  ( T E M P . o r . .  - ไ " )  T H E N
2 9 1 I F ( I .. E Q . 1 )  T H E N
• ; ' O  2 Q  ะ: 0 .
297:, 0 0 T O  2 0
2 9 4 E N D  I F
2 9 5 0  ะ: I - 2 . .  ''โ' (  T -  " I F  R E Q  (  I ...
2 9 6 G O  T O 2 0
2 9 7 E N D  I F
2 9 8  1 0 C O N T I N U E
2 ' 7 9  2 0 R E T U R N
3 0 0 E N D

7  V  8 - .  ■ 0 โ  f  s e  t  p  C l a s s

I N T R I N S I C
I N T E G F  F T โ:4 s ' '7  4  2

0  7 N T E G E :  i v  โ: 4 0 /  B  2
N D  j n t f : q : r * 4 4 0 0 /  B  2  /

I N T E G E R  C I 4 ะ.!.:
P  J M T  E  G E  R  •โ':4 2 0 0 0 / C O M M Q Q /

R E A L . . 0 / C O M M Q Q /
R i  À ! 0 :'•โ:
R E A L 2 7 3 8
R E A L . 2 7 4 6

3 0 1  C
■ ร T P  0 ................. S U B R O U T I N E  T O  F I N D  C U M U L A T I V E  F R E Q U E N C Y
3 0 3  S U B R O U T I N E  F R E Q
3 0 4  C O M M O N  / B 2 /  I  F R E Q  (  น : . ) อ )  M A X R N D

; : ! 1 : ; 0  M  M  0  N  p  ร  ร  N  (  5 0 0  )  ,  N  0  P  0  P
c e . :  DO  5  1 = 1 , 1 0 0
3 0 7  I F R I T Q  ( . โ . )  ะ: 0
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. . . i n e t t .1. 7  M i c r o s o f t
3 0 8 r:: C O N T I N U E
3 0 9 D O  1 0  I ะ - . L , N O P O P
3 . 1 0 I P S S N  ะ: P S S N ( I )  +  1 . 0 0 1
3  1 i T I ' E E O  (  I P S S N )  - -  I  F R E Q  (  I P S S N )  +  1
. . . . . .| ... .1 1 0 C O N T I  N I  J E
ไ -; ! .' : .; D O  2 0  1 - 2 , T O O
3 1  1 I F E L 0  (  I  )  ะ: I F  R E  0  (  I  - 1  )  + 1 F  E E Q  (  I  )
3 1 .  'ไ. 2 0 C O N  ใ '  F M U E
3 1 6 R E T U R N
3 . 1 . 7 E N D

F O R T R A N ? ' /  V 3 . 3 0  M a r c h .1 .9

l e

I N T E G E R + 4

O f f s e t  p  

2 7  S O

C l a s s

น ' ท I N T E G E R : !  4 0 / B 2  /
. ' .ร  N I N T E G E R : *  4 2 7 5 0
ะ'โ:: N D I N T E G E R : !  4 4 0 0 /  B  2  /
• เ บ  I N T E G E R * . ! 2 0 0 0 / C O N M Q O /
ะ แ R F A ! 0 / C O M M Q Q /

3  Ï  9  
3 2 0  
3 ;  ฯ"Oô

3 2 4
r::,

3 2 o  1 0

o 2 0
3 2 9  9 0 0
3 3 0

ร น ท  R O U T I N E  I T )  C O M P U T E  E X A C T  F U N C T I O N  V A L U E  O F  P O I S S O N  I )  1 S T . .  
F  !.. IN  c  ะ T 1 0  N  F  F  0 1  ร  N  (  I X ,  โ;: I .. A l l  ท )  
n o t  I B  L E  p  E E C  I  ร  T O N  F A C T  ,  T E N  p
F P O T S N  ะ: 0
T F  ( I X  . . L ' โ .  0 . . )  G O  T O  9 0 0  

F A C T  ะ: ! . .
D O  1 0  I - 2 , T X  
F A C T  ะ: F A C T  F t  
C O N T I N U E
T E M P  =  E L A N D * * I X
F P O T S N  ะ: E X P  ( ...E L A N D )  * T E N P / F A C T
R E T U R N
E N D

! "  i V î * O f f s e t  P C l a s s

ท. IN TRIN SIC
■ะ! RE A I .  * 8 2 7 6 2

I M T E G E E * 4 2 7 7 0
'!. ๓ T G L R * 4 0  *

NID REAL. 4  ะ*
I P  R F A !  เ ท 2 7 7 8

T ' 7 p e ร  . 1 z e C l  a s s

4 0 4 C O M M O N
น ! 0 0 2 0 0 4 C O M M O N

R E  A l F U N C T I O N
ฑ: S N R E  A i F U N C T I O N
โ 0 S U B R O U T I N E
F E E Q S U B R O U T I N E

N P R O G R A M
r r- i . 1 R F A !  . F U N C T I O N
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ï n e t t  .1. 7  M i c r o s o f t  F0RTRAN77 V 3 - 3 0  M a r c h  1 .9 8
ไ;;;. SUBROUTINE
DOM ณ:Al. FUNCTION

ณ Al FUNCTION
REAL. FUMCTIOM

s u b r o u t i n e :

:it
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