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1 DECLARATION

const

const name = value

1. name:
2. value: ( )

undef const
undef



1 DECLARATION

define

define mod_name {
set Module DIT1 “dIl_file";
set Module_Ini "ini_file";

}

1. mod_name:
2. dll_file: (String)

3. ini_file: (String)

module

=S¢

o define SYSTEM {
% set Module DIl "“/usr/local/satellited4/lib/satellited4/system.so™;
% set Module_ Ini ""/usr/local/satellited4/etc/satellited4/system.ini’;

% }

module



1 DECLARATION

external
]

external x, vy, z,...

X, Y, Z,...
(func) (proc)

Series X  sinewave
% n = 20

%

% series X;

% X = 0~n/n;

%

% func sinwave( a, f, th ) {
% external Xx;

% series y;

%

% y = a*sin( 2*P1*f*x+th );
%

% return y;

% }

func  proc



1 DECLARATION

scalar

Scalar

scalar x, y, z,...

X, Y, Z,... . Scalar

1. Scalar 1

2.



1 DECLARATION

series
]

Series

series X, Y, Z,...

X, Y, Z,... . Serirs

1. Series 2
( )
series X[64][32], y[100] nx 64x 32 3
nx 100 2 1
n
1
2.
3. reform
4. x[3] Snapshot
reform



1 DECLARATION

snapshot
|

Snapshot
snapshot x[n][m],
1. x: Snapshot
2. n,m: (Scalar)
1. Snapshot
snapshot x[64][32], y[100]
64x 32 2 100 1
0
2. reform
reform



1 DECLARATION

string

String
string X, Yy, Z,--.
X, Y, Z,... . String
1. String string x[100]
2. Snapshot
3.



2 CONTROL
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break

2

CONTROL

break

for while do-while

% for( §=0; #<100; i++ ) {

. statementl .....
% iF ( 1>1lel5 ) {

% break;

% }

B ... statement2 .....
%

for while do continue

10



2 CONTROL

continue
]

continue

while do-while for
for 3

% for( 1=0; 1<100; i1++ ) {

% ... statementl .....

% 1f ( data!'=0.0 ) {

% continue; /* bypass the rest of the statements */
o}

% ... statement2 _..._.

% }

while do-while for break

11



2 CONTROL

do

DO-WHILE

do { stmt } while ( expr )

1. stmt: {} )
2. expr:
1. expr (0 ) stmt
2. expr AND "&&" "
0

100
% 1=0;
% do {
% ... statement ...._.......
% i+t

% } while (i<100);

while break continue

12



2 CONTROL

for

for
for ( stmtl ; expr; stmt2 ) stmt3
1. stmtl:
2. expr:
3. stmt2:
4. stmt3: {3} )

1. stmtl stmt2 expr

2. for stmtl expr stim3 stim2

3. expr AND "&&" "

100

% for( i=0; i<100; i++) {
% e e
% }

13



2 CONTROL

func

func function( [argl,...,argn] ) stmt

1. function :

2. argl,..,argn:

3. stmt: {3} )
1. Scalar Series Snapshot String

2. return

3.

String

% func data2string( var ) {
% return " ' + var

% }

14



If

2

CONTROL

if ( expr ) stmtl [ else { stmt2 } ]

expr :

stmtl :

stmt2 :

else

expr

}else { }

AND "&&"

15

else



2 CONTROL

proc

proc method( [argl,...,argn] ) stmt

1.  method :

2. argl,..,argn:

3. stmt: {} )
n 10

% proc plusten(n) {
% n=n+10

% }

% s=0

% plusten(s)

% s

10

external func

16



return

stmt :

func

2

CONTROL

return stmt

17



2 CONTROL

while

WHILE
while( expr ) stmtl
1. expr:
2. stmtl: {} )

18



3 OPERATOR

L ARITHMETIC Lo s 19
3.2 ASSIGNMENT Lo 25
3.3 LOGIC s 31
34 RELATION L.ttt b e bttt r e n e 34
5. OTHER .ot 40
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3

OPERATOR

X +y

X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x =5

%y = 10

% X +Yy

15

20



3 OPERATOR

X -y
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x = 10
%y =25
% X -y
5

21



3

OPERATOR

X *vy
X :
y:
W x =5
%y = 10
% X *vy
50

(Scalar, Series, Snapshot)

(Scalar, Series, Snapshot)

22



g X < X

3

OPERATOR

N

X /7y
(Scalar, Series, Snapshot)
(Scalar, Series, Snapshot)
5
10
y

23



%

% X

%y
% X

3

OPERATOR

X %y
(Scalar, Series, Snapshot)
(Scalar, Series, Snapshot)
5
2
y

24



3

OPERATOR

X "Ny
X :
y:
W x =5
%y =3
% X Ny
125

(Scalar, Series, Snapshot)

(Scalar, Series, Snapshot)

25



3

OPERATOR

y += X
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
%y = 10
%y +=3
%y
13

26



3

OPERATOR

y =X
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
%y = 10
%y -=3
%y
-

27



3 OPERATOR

X: (Scalar, Series, Snapshot)

y: (Scalar, Series, Snapshot)

%y =25
%y *= 10

%y
50

28



3 OPERATOR

y /= X
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
%y = 10
%y /=5
%y
2

29



0=

3

OPERATOR

y %= X
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
%y = 10
%y %= 3
%y
1

30



3 OPERATOR

X: (Scalar, Series, Snapshot)

y: (Scalar, Series, Snapshot)

%y =25
%y =3
%y
125

31



3 OPERATOR

(OR)
x 1y

X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x =1
%y =20
x Ily
1

32



&&

% X

%y
% X

3

OPERATOR

(AND)
X && 'y
(Scalar, Series, Snapshot)
(Scalar, Series, Snapshot)
=1
=1
&& y

33



3

OPERATOR

(NOT)
Ix
X: (Scalar, Series, Snapshot)
% x = 1~5
% X
[O]:% 1 2 3 4 5
% Ix
[OJ]:% O O O O O

34



% X
%y
% X

3

OPERATOR

X 1=y
(Scalar, Series, Snapshot)
(Scalar, Series, Snapshot)
5
10
=Yy

35



3

OPERATOR

( )

X ==
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x =5
%y =25
0 X == Yy
1

36



3 OPERATOR

( )

X >y
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x = 10
%y =25
% X >y
1

37



% X

%y
% X

3

OPERATOR

X >=y
(Scalar, Series, Snapshot)
(Scalar, Series, Snapshot)
= 10
=5
>=Yy

38



3 OPERATOR

( )

X <y
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x =5
%y = 10
% X <y
1

39



3

OPERATOR

« )
X <=y
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x =5
%y = 10
% X <=y

40



++

3

OPERATOR

X++
(Scalar, Series, Snapshot)
X =5
X++
X

41



3

OPERATOR

X__
(Scalar, Series, Snapshot)
X =5
X__
X

42



3 OPERATOR

1

X~y
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% a = 1~5
% a

[0]:% 1 2 3 4 5

43



3 OPERATOR

@,

(x,y)
X: (Scalar, Series, Snapshot)
y: (Scalar, Series, Snapshot)
% x = 3~7
%y = 1~10
% (X,y)
[O0]:% 3 4 5 6 7
[5]:% 1 2 3 4 5
[10]:% 6 7 8 9 10

44



3 OPERATOR

]

(Series)

xLy ]

X: (Scalar, Series, Snapshot)

y: (Scalar, Series, Snapshot)

1~-10
reform(a, (5,2))

% a
% b
% b
[0]:[0]%
[1]:[0]%
[2]:[0]%
[3]1:[0]%
[4]:[0]%
% b[1]

[0]:% 2 4 6 8 10

O ~NO1WweEk
Qoo hA~DN

45



[ ]

% a

% b

% b

[O]:
[1]:
[2]:
[3]:
[4]:
% b:
[O1%

(Snapshot)

3

OPERATOR

x:Ly]

(Scalar, Series, Snapshot)

(Scalar, Series, Snapshot)

1~-10
reform(a, (5,2))

[01%
[01%
[01%
[01%
[01%
[1]1
3 4

O ~NO1WweEk
Qoo hA~DN

46



4  CONSTANT
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true

4

CONSTANT

true

SATELLITE

false

true

1

48



false

4

CONSTANT

false

SATELLITE

true

false

0

49



4  CONSTANT

DEG

DEG

DEG = lﬂ_ﬂ = 57.2957

SATELLITE DEG 57.29577951308232087680

50



4  CONSTANT

E=e%2.7182

SATELLITE E  2.71828182845904523536

51



4  CONSTANT

GAMMA

Euler-Mascheroni

GAMMA

GAMMA =~ = 0.5772

SATELLITE GAMMA  0.57721566490153286060

52



4  CONSTANT

PH]

PHI
FHI = ﬁ;— ! = 1.6180
SATELLITE PHI  1.61803398874989484820

53



4  CONSTANT

Pl

Pl

Pl =m %= 3.1415

SATELLITE Pl 3.14159265358979323846

54



5 BUILTIN
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5 BUILTIN

alias

alitas( ["nick", "real] )

1. nick (String)

2. real (String)

3 real ")

% alias( "quit'", "exit" )

% alias(Q)

% alias( "quit™, ")

56



5 BUILTIN

eval

SATELLITE

eval( "'str" )

str: (String)

% string expr

% expr = "z = x + y"
% x = "this is"

%y ="a pen."

% eval (expr)

% z

this is a pen.

57



5 BUILTIN

exit

SATELLITE

58



5 BUILTIN

history

history( [ hsiz ] )

hsiz : (Scalar)

1. 256
2.

3. 0

59



Index

5

BUILTIN

1dx = index( x )

1. x: (Series Snapshot  String)
2. idx: (Series  Scalar)
Scalar
Series

% t=(0~99)/100

% x1=sin(2*PI1*t)

% x2=sin(10*P1*t)

% x=merge(x1l,x2)

% 1ndex(x)

200

% y=reform(x, (2,100))

% 1ndex(y)

[0]:% 2 100

60



5 BUILTIN

inline
]

SATELLITE

inline( "“script" )

script : (String)

1. inline func
proc

sample.sl

% inline( "sample.sl™ )

61



5 BUILTIN

Isdef

flag = i1sdef( name )

1. name:

2. flag: (Scalar)

1. Scalar Series Snapshot String
1

3. func proc

62



5 BUILTIN

length

num = length( x )

1. x: (Series Snapshot  String)

2. num: (Scalar)

[10][50]
10

% t=(0~99)/100

% x1=sin(2*PI*t)

% x2=sin(10*P1*t)

% x=merge(x1l,x2)

% length(x)

200

% y=reform(x, (2,100))
% length(y)

2

63



5 BUILTIN

module

module( module_object )

module_object :

1. define

2.

3. define

4, BUILTIN UTILITY SYSTEM ISPP GPM BPS

NCS NPE DCM STATISTICS

define

64



5 BUILTIN

printf

printf( "format”, x [, v, ---1)

1. format: (String)

2. XY, .. (Scalar Series Snapshot String)

i a

% printf("%4d : %8.3F\n",1,a);

65



5 BUILTIN

read

X = read( type )

1. x: (Series Snapshot Scalar String)
2. type:
X

66



strien

5

BUILTIN

len = strilen( "'str" )

1. str:

2. len:

(String)

(Scalar)

67



5 BUILTIN

symbols

symbols( )

68



system

1.

2.

5

BUILTIN

out = system( "‘command' )

command : (String)

out :

(String)

SATELLITE

69

String



5 BUILTIN

typeof

str = typeof( X )

1. x: (Scalar Series Snapshot String)
2. str: (String)
String
Scalar - "scalar"
Series - "series"
Snapshot - "snapshot™

String - "string"

70



undef

5

BUILTIN

undef( x [, VY, --

-1)

X, Voo

SATELLITE
func proc
symbols

71



5 BUILTIN

undefall
]

undefall( )

SATELLITE

72



6 Mathematic Library
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oo PSPPSRI 84
[0 22 PSPPSR 85
o] 1 ORI 86
1010 o SRR 87
010 PP PP PR STRRPPRPIN 88
(0 10T 89
] [PPSR 90
) [ TR 91
0 | TSP PPRP PR 92
2= R TROPP 93
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abs

6

Mathematic Library

y = abs( x )

1. x
2. y:
Vi= |I='

(Scalar, Series, Snapshot, File)

(Scalar, Series, Snapshot)
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6  Mathematic Library

acCosS

y = acos( x )

1. x: (Scalar, Series, Snapshot, File)
2. y: (Scalar, Series, Snapshot)

1. x rad

2.

Yi = CO8 I
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6  Mathematic Library

asin

y = asin( x )

1. x: (Scalar, Series, Snapshot, File)
2. y: (Scalar, Series, Snapshot)

1. x rad

2.

Yi = 8ln I

76



6  Mathematic Library

atan

y = atan( x )

1. x: (Scalar, Series, Snapshot, File)
2. y: (Scalar, Series, Snapshot)

1. x rad

2.

y; = tan~ ',

77



6  Mathematic Library

atan2

z = atan2( y, X )

1. Xxvy: (Scalar, Series, Snapshot, File)
2. Z: (Scalar, Series, Snapshot)
1. x rad
2.
zi=tan~1 &
&Iy
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6  Mathematic Library

cell

y = ceil( x)

1. x: (Scalar, Series, Snapshot, File)

2. y: (Scalar, Series, Snapshot)

floor int round
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6  Mathematic Library

COS

y = cos( X )
1. x: (Scalar, Series, Snapshot, File)
2. y: (Scalar, Series, Snapshot)
1. x rad

Ui = COB.ILj

80



exp

6

Mathematic Library

y = exp( x )

1. x
2. y:
yi =e*

(Scalar, Series, Snapshot, File)

(Scalar, Series, Snapshot)
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floor

ceil

6

Mathematic Library

y = floor( x )

int

(Scalar, Series, Snapshot, File)

(Scalar, Series, Snapshot)

round
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6  Mathematic Library

INnt

y = int( x )

1. x: (Scalar, Series, Snapshot, File)

2. y: (Scalar, Series, Snapshot)

yi = [=i]

ceil floor round
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6  Mathematic Library

y = log( x )
1. x: (Scalar, Series, Snapshot, File)
2. y: (Scalar, Series, Snapshot)
yi = log, z;
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6  Mathematic Library

log2

y = log2( x )

1. x: (Scalar, Series, Snapshot, File)
2. y: (Scalar, Series, Snapshot)
yi = logy x;

85



6  Mathematic Library

log10

y = 1og10( x )

1. x: (Scalar, Series, Snapshot, File)

2. y: (Scalar, Series, Snapshot)

y; = logy, z

86



mod

6

Mathematic Library

z

mod( X, y )

1. Xy
2. z
2 = 2;%y;

(Scalar Series Snapshot, File)

(Scalar

Series  Snapshot)

87



pow

6

Mathematic Library

z = pow( X, Yy )

1. Xy
2. z
zi=axl

(Scalar Series Snapshot, File)

(Scalar

Series  Snapshot)

88



6  Mathematic Library

round

y = round( X )

1. x: (Scalar Series Snapshot, File)
2. y: (Scalar Series Snapshot)
2 10

ceil floor int

89



6  Mathematic Library

sgn

y = sgn( x )

1. x: (Scalar Series Snapshot, File)
2. y: (Scalar)
1. 1 0 -1

e 1:x>0

e (:x==

e -1:x<0
2.

yi = sgn(z;) =

90



6  Mathematic Library

Sin

y = sin( x )
X: (Scalar, Series, Snapshot, File)
1. x: (Scalar Series Snapshot, File)
2. y: (Scalar Series Snapshot)
1. x rad
2.
Yi = sinx;

91



sqrt

Yi

6

Mathematic Library

y = sqrt( x )

(Scalar

(Scalar

Series

Series

Snapshot, File)

Snapshot)
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6  Mathematic Library

tan

y = tan( X )
1. x: (Scalar Series Snapshot, File)
2. y: (Scalar Series Snapshot)
1. x rad
2.
yi = tanzx;
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/7 UTILITY

(0 [1 30 o PSS 95
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UDHE et e e e e e e oo e e oo e e 109
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7 UTILITY

dump

dump( x )

95



7 UTILITY

exist

flag = exist( "filename™ )

1. filename: (String)
2. flag: (Scalar)

1:

0:
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7 UTILITY

extract
|

y = extract( x, index )

2. index: (Scalar, Series)

reform

% x=1
% y=extract(x,2)

%y
[0]:% 1 0

reform
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7 UTILITY

Indexsize

y = indexsize( X )

y: (Scalar)

length

% x=0~99
% 1ndexsize(x)
100
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7 UTILITY

puts

puts( x )

% x=0~9

% puts(x)
[0O]:% O 1
[5]:% 5 6

~N N
0o W
O b
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7 UTILITY

revtime

y = revtime( X )

reverse

% x=0~9

% y=revtime(x)

'y

[O]:% 9 8 7 6
[5]1:% 4 3 2 1

o U

reverse

100



Scalar

%
%
%

%
%
%

Scalar

7

UTILITY

y = Scalar( x )

X:
y: (Scalar)
Series
x=0~9
y=Scalar(x)

y

z=revtime(x)
z1=Scalar(z)
z1

Snapshot  Series  String
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Series

Series

7

UTILITY

y = Series( X )

2. y: (Series)

% x=1
% X

% y=Series(x)

%y
[0]:% 1

Scalar  Snapshot  String
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Snapshot

7

UTILITY

Snapshot

y = Snapshot( x )

2. y: (Snapshot)

% x=1
% X

% y=Snapshot(x)

%y
[0]:% 1

Scalar  Series  String
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7 UTILITY

sprintf

str = sprintf( "format", x1, [x2, ..., x15] )
1. format: (String)
2. x1,x2,.x15: (Scalar)
3. str: (String)
1. format printf (15 )
2. Scalar Series  Snapshot
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7 UTILITY

String

String

y = String( x )

2. y: (String)

Scalar  Series  Snapshot
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7 UTILITY

text2string

String

str = text2string( "filename" )

1. filename : (String)

2. str: (String)

text2buffer  buffer2text
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7 UTILITY

tolower
]

out = tolower( "string" )

1. string: (String)

2. out: (String)

% tolower(""toLower'™)
tolower

toupper
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7 UTILITY

toupper
|

out = toupper( "'string" )

1. string: (String)

2. out: (String)

% toupper(‘"toUpper')
TOUPEER

tolower
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7 UTILITY

unit

imat = unit( dim )

1. dim: (Scalar)

2. imat: (Snapshot)

% imat = unit(2)
% iImat

[0]:[0]% 1 0
[1]:[0]% O 1
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8 SYSTEM

0] 10 USSR PR PR 111
(oL PRSPPI 112
L1 TSRS TROPROTRR 113
Lo TR UR RS 114
0[] TP OT TP 116
GBEBNV it 117
0TCT: o [T RSSO 118
0T o OSSR 119
4=V PSP PPRP PP 120
LA E= 10 LTRSS 121
L0 1=T 0 PSPPSR 123
10 RO 124
L AF= 010 LT TP PP PO PP PP PR 125
0] 0o [T SRR 127
018 TP OU R PRR 128
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T 1001 0] 113 SO SSSS 133
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10210010 L OSSPSR 135
L1 11 TP P PR UUR PRSPPI 136
LTz U] SRS URPURPRSPN 138
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bm

8

SYSTEM

bm( x )

Windows

(Series, Snapshot)
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cut

8

SYSTEM

y

cut( x, start, end )

1. x

2. y:

3. start:
4. end:

1. x start

2. start end
(Scalar)

3. end

2

[0]:[0]%
[1]:[0]%

X

[0]:[0]%

(Series, Snapshot)

(Series)
(Scalar, Series)
(Scalar, Series)
end
X index (Series)
> start
1 2 3 4 5
6 7 8 9 10
cut(x,(0,1),(0,3))
2 3 4

112

data point



fill

8

SYSTEM

y = Fill( x, start, end, value )

1. x

2. y:

3. start:
4. end:
5. wvalue:

1. x start

2. start end

3. end

2

[0]: [0]%
[1]:[0]%

X

[0]:[0]%
[1]:[0]%

|

(Series, Snapshot)
(Series)
(Scalar, Series)

(Scalar, Series)

(Scalar)
end value
X index (Series)
2> start
2 3 4 5
7 8 9 10

fill(x,(0,1),(0,3),30)

30 30 30 5
7 8 9 10

113

data point (Scalar)



find

8

SYSTEM

114

Series
ip = find( x, val, num )

1. x (Series, Snapshot)
2. ip: (Series)
3. val: (Scalar)
4. num: (Scalar)
1. val
2. num
3. 1 1 Scalar
1. 1

[0O]% 11 12 13 14 15

X find(x,14,3)

[O]:[0]% 3

[1]:[0]% 4

[2]:[0]% 2
2. 2



[0]:[0]%
[1]:[0]%

X

[0]:[0]%
[1]:[0]%
[2]:[0]%

11
16

12 13
17 18

find(x,14,3)

3

4

2

14
19

15
20

115
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get

8

SYSTEM

y = get( x, position )
1. x: (Series, Snapshot)
2. y: (Scalar)
3. position : (Scalar)
1. x position
2. position X index (Series) data point
(Scalar)
2
[O]:[O0]% 1 2 3 4 5
[1]:[0]% 6 7 8 9 10
X get(x,(0,3))
[O]:[O]% 4
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getenv

8

SYSTEM

val = getenv( "name" )

1. name: (String)
2. val: (String)
name
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8 SYSTEM

header

header( "file_name'™, mode )

1. file_name: (String)
2. mode: (Scalar)
e 0:
e 1:
1. file_name mode
2. Byte Order Datasize Owner Date Comment Sampling

frequency Dimension Index
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8 SYSTEM

help

help( ""com_name'"™ )

com_name : (String)

1. com_name

119



MaxX

8

SYSTEM

y = max( X )

2. y:

(Scalar)

(Series, Snapshot)

120



8 SYSTEM

maxpos

y = maxpos( X, num )

1. x: (Series, Snapshot)

2. y: (Scalar, Series)

3. num: (2 1) (Scalar)

1.

2. num

3. 1 1 Scalar
1. 1

[0O]% 13 12 15 11 14
X maxpos(x,1)
2
maxpos(x,3)
[O]:[O0]% 2
[1]:[0]% 4
[2]:[0]% O
2. 2
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[0]:[0]%
[1]:[0]%

X

[0]:[0]%
[1]:[0]%
[2]:[0]%

13
20

17 15
12 16

maxpos(x,3)

11
19

18
14
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SYSTEM



8 SYSTEM

merge

2
z = merge( X, Y )
1. x: 1 (Series, Snapshot)
2. y: 2 (Series, Snapshot)
3. z: (Series)
1. z X y
2.
2
X : y :
[O]:[0]% 1 2 [0]:[O0]% 30 31
[1]:[0]% 3 4 [1]:[0]% 32 33
[2]:[0]% 5 6 [2]:[0]% 34 35
[3]1:[0]% 7 8
merge(X,y)

[0]:[0]% 1 2
[1]:[0]% 3 4
[2]:[0]% 5 6
[3]:[0]% 7 8
[4]:[0]% 30 31
[5]:[0]% 32 33
[6]:[0]% 34 35
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min

8

SYSTEM

y = min( X )

2. y:

(Scalar)

(Series, Snapshot)

124



8 SYSTEM

maxpos

y = minpos( X, num )

1. x: (Series, Snapshot)

2. y: (Scalar, Series)

3. num: 1)

1.

2. num

3. 1 1 Scalar
1. 1

[0]% 13 12 15 11 14
X minpos(x,1)

3

minpos(x,3)

[0]:[O0]%

[1]:[0]%

[2]:[0]%

2. 2

ORFr w
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[0]:[0]%
[1]:[0]%

X

[0]:[0]%
[1]:[0]%
[2]:[0]%

13
20

17 15
12 16
minpos(X,3)
3
1
0

11
19

18
14
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8 SYSTEM

mkdir

mkdir( "newdir" [, force] )

1. newdir: (String)
2. force: (Scalar)

1.

2. force 0

% mkdir( "newdir™ );
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8 SYSTEM

put

z = put( x, y, index )

1. x: (Series, Snapshot)
2. V: (Series, Snapshot)
3. z: (Series)
4. index:y
1. x index y z X
2. X index  Series 1 Scalar
3.
2
X y -
[0]:[0]% 1 2 [0]:[0]% 30 31
[1]:[0]% 3 4 [1]:[0]% 32 33
[2]:[0]% 5 6 [2]:[0]% 34 35
[31:[0]% 7 8
[4]:[0]% 9 10

put(x,y,(1,0))

[0]:[0]% 1 2
[1]:[0]% 30 31
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8 SYSTEM

[2]:[0]% 32 33
[3]:[0]% 9 10
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8 SYSTEM

reform

y = reform( x, index )

1. x: (Series, Snapshot)

2. y: (Series)

3. index: (Series, Series)

1 0
2. X index  Series 1 Scalar

x = (,2,3,4,5,6,7,8,9,10)
reform(x,(2,5))

[0]:[0]* 1 2 3 4 5
[1]:[0]* 6 7 8 9

reform(x,(2,7))

[0]:[0]%* 1 2 3 4
[1]:[0]* 8 9 10 O

o u
oo
o~

reform(x,(2,3))

[0]:[0]% 1 2
[1]:[0]% 4 5

o W
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8 SYSTEM

Freverse
- __________________________________________________________

y = reverse( X )

1. x: (Series, Snapshot)
2. y: (Series)

2

[O]:[O0]% 1 2 3 4 5
[1]:[0]% 6 7 8 9 10

X reverse(X)

[0]:[0]% 10 9 8 7 6
[1]:[0]% 5 4 3 2 1
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8 SYSTEM

rotate

y = rotate( x, iIndex )

1. x: (Series, Snapshot)

2. y: (Series)

3. index:

1. index

2. index lindex|

3. X index  Series 1 Scalar

2

[0]:[0]% 1 2 3 4 5

[1]:[0]% 6 7 8 9 10
X rotate(x,(0,3))

[0]:[0]% 4 5 1 2 3

[1]:[0]% 9 10 6 7 8

rotate(x,(0,-3))

[0]:[0]% 3 4 5 1 2

[1]:[0]% 8 9 10 6 7
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8 SYSTEM

sampling
|

new_freq = sampling( freq )

1. freq: ( : Hz) (Scalar)
2. new_freq: ( : Hz) (Scalar)
1. freq 1000.0
2.
3. 0
4. ISPP GPM
graph
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8 SYSTEM

setenv

setenv( "name', "val' )

1. name: (String)

2. val: (String)

name val
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8 SYSTEM

tempdir

dir = tempdir( )

dir : (String)

SATELLITE

% dir = tempdir();
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8 SYSTEM

thin

y = thin( x, step )

1. x: (Series)
2. y: (Series)
3. step: >1)
1. step-1
2. step=0 1
3. step X Series 1 Scalar
4.
5x10 2
y = thin( x, (2, 3))
y

y:[0] x00 x03 x06 x09
y:[1] x20 x23 x26 x29
y:[2] x40 x43 x46  x49

[0]:%» 1 2 3 4 5 6 7 8 9 10
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8 SYSTEM

thin( x, 2 )
[0]:%» 1 3 5 7 9

2

[0]:[0]% 11 12 13 14 15
[1]:[0]% 16 17 17 18 19
[2]:[0]% 21 22 23 24 25
[3]:[0]% 26 27 28 29 39
[4]:[0]% 31 32 33 34 35
X

thin( x, (2,3))

[0]:[0]% 11 14

[1]:[0]% 21 24

[2]:[0]% 31 34
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8 SYSTEM

wait

()

wait( [time] )

1. time: () (Scalar)

2. time: (String)
3. time

1.

% wait(l):

% wait('Pause > '");
Pause >

% wait(Q);
* * * * Hit Return key :
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9 ISPP

arand

X = arand( dpt, seed, f, min, max )

1. x: (Series)

2. dpt: (Scalar)

3. seed: ( ) (Scalar)

4. f: (Series  Snapshot)

5 min: ( ) (Scalar)
6. max: ( ) (Scalar)
1 M

2.

3. f 0<i<1

% func cauchy(x) { #
% return 1 /7 (PI * (X2 + 1)); #
% } #
%

% series T;

% x = (0~999) / 1000 - 0.5; #
% fF = cauchy(x); #
% a = sum(FfF,T); #
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9 ISPP

% F =%/ a; #
% data = arand(1024,1,f,min(x),max(x)); #
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9 ISPP

argen

AR

X = argen( para, dpt )

1. para: (Scalar, Series, Snapshot)
e 0: X
. : para
2. dpt: (Scalar)
3. X: (Series)
1. para O para
AR
2.
3.
[0] (nrand init )
[1]ignored Iteration (i)
[2]AR (n)
[B]AR ( 1)
|
[n+2]AR ( n)
[n+3] ( )
4. i dpt X
5. nrand
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9 ISPP

6. 1.0

7. burg levin (
)

zp+ 0.8z, _1 =ep, e~ N(0.0,2.0)

. para

% para = argen(0,0)

Init : 3 i ( )

Ignored Iteration : 10 # Ignored lteration

Order of AR :© 1 # AR

AR Coef[1l] : 0.8 # AR

Input Variance - 2.0 #

% para #

[0]1:% 3 10 1 0.8 0.2 #

% x = argen(para,1024) # para 1024
#

e burg levin para ( 1.0)
% tmp = (3,10, length(para)) # Init Order

% para2 = merge(tmp,para);
% para2:[length(para2)] = 1.0 #

para2

nrand burg levin
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burg

AR

Burg AR

9

ISPP

burg( x, pw, retl, mode, odr, dpt, tola, ret2 )

(Series, Snapshot)

(Series)

o, "A","E","K","F","C")

1. x
2. pw:
3. retl: 1 (Series)
4. mode :
5. odr:
6. dpt:
7. tola:
8. ret2: 2 (Series)
1.

0 - AICmin

"A" - AICmin

0

"E" - odr

"K" - odr

"F" - odr

"C" - odr
2. dccut

(Scalar)

(Scalar)
(0,1,20r3)
1=AIC 2=AR
1= 2=AR
1 2=AR
1= 2=
1= 2=AR
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9 ISPP

zp + 0.8z, _1 = e, e~ N(0.0,1.0)

AR (odr: )

% x = argen(para,l1024); #
% series pw,sigma,coef; # Series
% burg(x,pw,sigma,"E",1,64,1,coef); #
odr = 1
ndpt = 64
tola = 1.000000
P[L 1 ] = 0.956714

AR COEEFICIENT( 1) = 0.7914492
% coef

[0]:% 0.7914

para2

levin

145



9 ISPP

butwmake
]

IR

gain = butwmake( Type, Cutoff, order, zr, zi, pr, pi )

1. Type: (1 : LowPass, 2 : HighPass, 3 : BandPass)
2. Cutoff:

e LowPass HighPass Scalar  ( Hz)

= BandPass Series

gain = butwmake(3,(100,200),3,...)

3. order: ( ) (Scalar)

4. ( ) (Series)

5 zi: ( ) (Series)

6. pr: ) (Series)

7. pi: | ) (Series)

8. gain: (Scalar)

1. lirmake IR
2. 101

User's Manual 4 3.2
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9 ISPP

iirmake
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cep

1. x
2. y:
3. u
4, v
1y
2.

icep

9

ISPP

cep( X, y, u, v)

(Series, Snapshot)
(Series, Snapshot)
(Series)

(Series)
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9 ISPP

dccut

y = dccut( X )

1. x: (Series, Snapshot)

2. y: (Series)
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9 ISPP

det

2

y = det( x )
1. x: (Series, Snapshot)
2. y: (Scalar)
1.
2. 3 2

Series

3
% matrix #
[O]:[O][O0]% 1 0
[O]:[1][0]% O 1
[1]:[O0][O0]% O 1
[1]1:[1]1[0]% 1 0
[2]:[O0][0]% 1 2
[2]1:[1]1[0]% -2 1

% det(matrix)
[0]:% 1 -1 5 #

inv
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eigen

9

ISPP

2
eigen( x, vec, val )

1. x (Series, Snapshot)
2. Vec: (Series)
3. val: (Series)
1.
2.
3. vec val  Series

2 -1

-1 2
% matrix #
[O][O]% 2 -1
[1]1[0]% -1 2
% series vec,val #

%eigen(matrix,vec,val)

0

% val
[0]:% 3

% vec
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9 ISPP

[0]:[0]% -0.7071 -0.7071
[1]:[0]% 0.7071 -0.7071
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fftc

9

ISPP

fftc( flg,

X, Y, U, v)

1. flg
"P"
B B
2. X
3. y:
4. u
5. v
1 Xy
2 u v

User's Manual 4 3.1

spcf  fftn

("P"or"I")

(Series, Snapshot)
(Series  Snapshot)
(Series)

(Series)
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fftn

9

ISPP

ffen( flg, X, y, u, v )

1. flg:
llPll
llIlI
2. X
3. y:
4, u
5 v
u v
fftc

("P"or"I")

(Series, Snapshot)
(Series  Snapshot)
(Series, Snapshot)

(Series, Snapshot)
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fir

(FIR)

y = fir( prm, x[, data] )

1. prm: (Series, Snapshot)

2. X: (Series  Snapshot)

3. y: (Series)

1. 2 2 FIR

2. ( )
3. firmake

4. FIR

Input
iﬁme'
Output
‘ﬁme:
fir
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g, @1, ", 04 ( )

User's Manual 4 3.2

firmake iir
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firmake
]

(FIR)

prm = firmake( Type, Span, Cutoff, Window|[, coef] )

1. Type: (1: LowPass, 2 : HighPass, 3 : BandPass)
2. Span: ( )
3. Cutoff:

LowPass HighPass Scalar  ( Hz)

BandPass Series

Para=firmake(3,11,(100,200),3,)

4.  Window : O: 1: 2: 3:
4: )

5. coef: (coef > 21)

6. prm: (Series)

1.

2. 2

3 ( )

User's Manual 4 3.2
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fir ir
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gauss2

2
X = gauss2( size, center, rll, rl2, r22, max )
1. x: (Series)
2. size: ( )
3. center: ( )
4. rll rl2 r22: (Scalar)
5 max: (Scalar)
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hil

9

ISPP

hil( x, u, v)

(Series, Snapshot)
(Series)

(Series)
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icep

9

ISPP

icep( X, y, U, v)

2

1. x
2. y:
3. u
4, v
1y
2.

cep

(Series, Snapshot)
(Series, Snapshot)
(Series)

(Series)
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Hnr

(1IR)
y = 1ir( prm, x )
1. prm: (Series, Snapshot)
2. X: (Series  Snapshot)
3. y: (Series)
1 2 2 IR
2.
n mh‘]( 7':1521: ",'."1) N
'll'..[j]( 3:1:2! ",ﬂ)
y(3)
N
y(i) =3 w(i)yli — j) +=(3)
=1

iir
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Input

ﬁ ———( 3 ) move M
Se\ /ve\ /€e\ /ce\ /Te

timt:a

Output

iir
g, @1, ", 04 (

IR
para_a para_b H(z)
iirmake

% temp = fir(para_b, input_signal);
% output_signal = gain * i1ir(para_a, para_b);

User's Manual 4 3.2

iirmake butwmake
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lirmake
]

IR

iirmake( zr, zi, pr, pi, a, b)

1. zr: (Series, Snapshot)
2. Zi: (Series, Snapshot)
3. pr: (Series, Snapshot)

4. pr: (Series, Snapshot)

5 a: (Series)
6. b: (Series)
1. ir  fir

2 a b

User's Manual 4 3.2

butwmake fir iir
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9 ISPP

Interp

1 Xy Xip yip

yip = interp( "algorithm”, x, y, Xip )
yip = interp( "algorithm”, x, y, dpt [, xip2] )
1. algorithm : (String)
"akima" : Akima
"spline™ : 3
2. X: (1 Series)
3. vy (1 Series)
4. dpt: (>0)
(=0)
5 xip: (1 Series)
6. Xip: (1 Series)
7. Xip2: (1 Series)
1. x vy
2. X Xip Ti < Tiyl
. 1
a. Xxip yip
b. xip X
. 2

165



dpt=0 xip

Tipy = Tg, TiP; = To + slep X 1,..TiPdpt—1 = Tn-1

step = 1.0/sf,dpt = (za_1 — 7o) X sf + 1

sf n o
dpt>0 step Xip
dpt > 1 step = (zp_1 — x0)/(dpt — 1)
dpt =1 step 0
4 Xip2 Xip

166
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Interp2

9

ISPP

y = interp2( x, sl1l, s2 )

1. x:2 (Series, Snapshot)
2. y:2 (Series)

3. s1:X (20)

4. s2:Y (20)

1 2

2 2

3. X (

cont
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inv

2
y = inv( X )
1. x: (Series, Snapshot)
2. y: (Series, Snapshot)
1.
2. 3 2
Series
1. 3
% matrix #
[O]:[O][0]% 1 0
[O]:[1]1[0]% O 1
[1]:[0]1[0]% O 1
[1]1:[1][0]% 1 0
[2]:[0]1[O0]% 1 2
[2]:[0]1[O0]% -2 1
% Env(matrix) #
[0]:[0]1[0]% 1 0
[O]:[1]1[O0]% O 1

[1]:[0][0]% O 1
[1]:[1][0]% 1
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9 ISPP

[2]1:[0]1[0]%
[2]1:-[1]1[0]1%

2. User'sManual 4 34

-0.4
0.2

0.2
0.4 .

det
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levin

AR Levinson-Durbin AR

levin( x, pw, aic, method, odr, dpt, tola, err, coef )

1. x: (Series, Snapshot)
2. pw: : (Series)
3. aic: : AIC (Series)
4. method : ("A" or )

"A": AICHha:

: Fixed Order

5. odr:AR
6. dpt:
7. tola: AlIC (burg )
8. err: : ( Series)
9. coef: - AR ( Series)
1. dccut
2. pole
3. pw aic err coef

Tp+ 0.8z =€, €~ N(U.D, ]..U)

170



9 ISPP
AR (odr: )
%x = argen(para,1024); #
% series pw,aic,err,coef; # Series
% levin(x,pw,aic,1,1,128,2,err,coef); #
Order = 1 AIC = -41.225
AR Coefficient( 1)= 0.7817198, 0.7817198

% coef
[0]:% 0.7917

dccut burg pole
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mnrand

9

ISPP

X = mnrand( dpt, seed, mvec, vmat )

X: (Series)

dpt : (Scalar)

seed : « )

mvec :

vmat :

M
py=pz =0 of =i =1
(y1,92) 1000

mvec = (0,0);
vmat = (1,0.5,0.5,1);
vmat = reform(vmat, (2,2));
y = mnrand(1000,1,mvec,vmat);
yl = y[0];
y2 = y[1];

(Series, Snapshot)

(Series, Snapshot)

-
o
[ &1
I
=
&

1000

H O OHHEHH
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nrand urand
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mul

2 2
z =mul( X, y)
1. x y: (Series, Snapshot)
2. Z: (Series, Snapshot)
1. 1
2. 3
a. X:2 y:3 -X Yy
b. x:3 y:2 - X y
c. Xx:3 y:3 -X Y 1 1

User's Manual 4 3.4
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nmeq

1.

9 ISPP

para = nmeq( X, Yy )

para :

User's Manual 4 3.4

Yi

%
%

%
%
%
%

%

(Series)
(Series, Snapshot)

(Series, Snapshot)

x = (-2,-1,0,1,2) y = (7.25,3.81,1.88,2.33,5.12)

=p1+ Pazi+ Bari i, i=1,---,5

x=(-2,-1,1e-10,1,2);

y=(7.25,3.81,1.88,2.33,5.12); #

series xmat[3];
xmat[0]=x"0;
xmat[1]=x"1;
xmat[2]=x"2;

beta=nmeq(xmat,y);

2
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% beta
[0]:% 1.958 -0.574 1.06
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norm

y = norm( X, type )

1. x: (Series, Snapshot)
2. y: (Series, Snapshot)

3. type: (1,2,3,4 or 5)

e type=1:

Yi = Zi/Tmae
e type=2:

Yi = Tif Tmin, zi = | i
e type=3:

Yi = i/ Zman

e type=4:

177



9 ISPP
Wi= -T:if’zmin

e type=5:

W= (:!:ll - mmean);‘r 1jnZ(m; - mmean}z

1

1 0

% y = norm(x-min(x),1);
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nrand

9

ISPP

x = nrand( dpt, init, mean, variance )
1. x: (Series)
2. dpt: (Scalar)
3. init: ( )
4. mean: (Scalar)
5. variance : (Scalar)
1. 0.5 1.0 1024

% x = nrand(1024,1,0.5,1.0);

2. User'sManual 4 31

mnrand  urand
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phase

2
ph = phase( x, y, d, u)

1. x: : (Series, Snapshot)
2. y: : (Series, Snapshot)
3. ph: (Series)
4, d: ("D" or "O")

"D" : degree

"O" : radian
5 u: ("U" or"O")

U

"O":
1. o
2 0

User's Manual 4 3.1

fftc  power spcf

180



9 ISPP

pole
|

burg levin AR

pole( ar, Xr, Xi )

1. ar:AR (Series, Snapshot)

2. Xr: (Series, Snapshot)

3. Xi: (Series, Snapshot)
AR T+ 0.8z, 1 = ep

% para # AR

[0O]:% 0.8

% series Xr,Xi; #

% pole(para,xr,xi);

AR[ 0]= 0.8

I=0 x = -0.8 Y = 0
I=1 x = 3.3952e-313 Y = 3.3952e-313
I=2 x = 0 Y = 0.8
I=3 x = 3.3952e-313 Y = 3.3952e-313
% Xr #

[0]:% -0.8

% Xxi #

[0]:% 0

burg levin
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power

z = power( X, Y )

1. XxvVy: (Series, Snapshot)

2. Z: (Series)

zi =z} +yi

User's Manual 4 3.1

fftc phase spcf
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rank

rank( x, u, v, w, Xmin, xmax, n )

1. x: (Series, Snapshot)

2. U: : - X (Series, Snapshot)

3. v : - X (Series, Snapshot)

4. Ww: : -Y  (Series, Snapshot)

5 xmin: (Scalar)

6. xmax: (Scalar)

7. n: (Scalar)

% x = nrand(128,1,0,1); #

% series u,Vv,w; #

% rank(x,u,v,w,min(x),max(x),20); #

** MEAN VALUE = -0.18724
VARIANCE = 0.82391
STADARD D = 0.90769
3-ORDER M = -0.16687
SKEWNESS = -0.22313
4-ORDER M = 1.9476
KURTOSIS = -0.13089

-0.18724449
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spcf

9

ISPP

spcf( x, amp, phs )

1. x (Series, Snapshot)
2. amp:
3. phs: (Series, Snapshot)
1. N
N/2+1
ampi = ——{ X2 (i) + X200e (i)}
Pi = N-sf real imag
Nyquist PSD
sf
degree
2. amp phs

FFT

Tt =0,1,---,N—1

P(f) = ZIX(DI? = L 1x (I

(Series, Snapshot)

184
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N-1

X(f)= — > ame 2o

Sf t=0

FFTC

P(H) = SHIXIP = 3 (Xalh) + XD}

X[.ﬂ -sf ZXreal[.f} _inmag[.f]

[2]
User's Manual 4 3.1
fftc phase power
[1] " " 1988
[2] " " 1992
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sum

Series
n = sum( x [,yl )
1. x: (Series, Snapshot)
2. y: (Series)
3. n: (Scalar)
1 y
( sin(t) - -ax cos(t))
2. n
3.
n= Z:{:[_}]
i=1
% x=(-2,-1,0,1,2); #
% series y; #

% sum(X,Y);
0 #

%y
[0]:% -2 -3 -3 -2 0 #
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trans

2
y = trans( X )

1. x: (Series, Snapshot)
2. y: (Series, Snapshot)
1. 1
2. 3 2
1.

% x=(1,2,3); # ( )

% trans(x); # ( )

[0]:[0]% 1
[1]:[0]% 2
[2]:[0]% 3

2. User'sManual 4 34
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urand

X = urand( dpt, init, lower, upper )

1. x: (Series, Snapshot)
2. dpt: (Scalar)
3. init: ( )
4.  lower : (Scalar)
5. upper: (Scalar)
M
[0,1] 1024

% x = urand(1024,1,0,1);

mnrand nrand
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window

y = window( x, type, flag )

1. x: (Series, Snapshot)
2. y: (Series, Snapshot)
3. type: (1,2,3 0r 4)

1:

2:

3:

4:
4. flag: (Oor1)

0:

1:
1.
2 2 2

User's Manual 4 3.1
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axis

cont

graph map X Y

Linear

Log

10

GPM

axis( tbuf, typ, flgl, flg2, size, grid, form, xscl, yscl, indegx )

touf : (1,20r3)

typ : (1,2,30r4)

1 2 3 4
flgl : ("X","Y" or "XY")
"X" X
"Y' Y
"XY": XY
flg2 : ("X", "Y" or "XY")
X" X
"Y":Y
"XY": XY
size:
grid : (0,1,2 0or 3)

O .

1:X

191
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10 GPM

7. from: (0,1,2 or 3)

W N - O
X X X X
<< =< <

8. xscl: X (Scalar)
9. yscl:Y (Scalar)
10. index : linear (Oorl)

0: ( )
1:

% t = (0~100)/100*2*P1

% data = sin(t)

o wopen(l1,"A4",0,0)

v graph(data,”T',0,0,0,0,0)

6 axis(l,1,"XY","XYy",4,0,0,10,1,0)

XXX

1‘.0

010

o

B L S B B B B B S S S B B B s e e
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0 100.0

cont graph map
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chwin

10

GPM

chwin( wnum )

wnum :

(Scalar)
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color

10

GPM

color( penl, pen2 )

1. penl:

2. pen2:

BLACK BLUE RED MAGENTA GREEN SKYBLUE (CYAN)

GLAY1
0:

= oo A~DN

GLAY2 GLAY3

(1 <pen1<10,

(1 <pen2<10,

194
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YELLOW WHITE



Gray output mode

Version 2.9x  color()

oBLACK I
1:BLUE |
2:RED ]
3:MAGENTA I
4:GREEN [
5:CYAN

6:-YELLOW

7:WHITE

8:GLAY!

9:GLAY2 I
10:GLAY3 -

Color output mode

195
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cont

10

GPM

cont( x, step, dirc, view, mode )

1. x
2. step:
3. dirc:
"X
Y
4.  view :
1
-1:
5. mode:
0
1
1.
2.
interp2

(Series, Snapshot)
(Scalar)

("X"or"Y")

(Qor-1)

(Oor1)

scale

196
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10 GPM

(0~30) /7 5 - 3;

y = t;

% snapshot z[31][31];

% for(d = 0; 1 <= 30; 1++){

% Ffor(J = 0; J <= 30; jJ++){

% t
X

% ptx2 = (A+x:OD*A+x:01D)s

% pty2 = (L+y:[iD*A+y:[i1);

% t™>2 = x:[1*x:[i1;

% ty2 = y:[i]*y:[i];

% tx = t>x2*x:[J] - ty2*ty2*y:[i];

% z[i][J1=10* (X [J]+ex) *exp(-tx2-ty2) -sin(-ptx2-tx2)-cos(-pty2-ty2);
% %

% }

% wopen(l1l,"A4",0,1);

% cont(z, 0.5,"X",1,1);

% title(l,"X", "Y');

% axis(l,1,"XY","XY",4,0,3,0,0,0);
% frame();

30

2‘5

2

10
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10 GPM

draw

cont graph map

draw( axs, val )

1. axs: ("X" or"Y")

2. val: (Scalar)

1. 1 "X x = val "Y" y = val
2. color 2

3. scale

=S¢

6 t = (0~100)/100*2*PI

% data = sin(t)

% wopen(l,"A4",0,1)

% graph(data,*T7T",0,0,0,0,0)

% ltype( 2, 2 ) #
% draw(*'X', 58 ) # X
% Itype( 3, 3 ) #
% draw(*'Y", -0.5) # Y

198



GPM

10

T T T
50.0 75.0 100.0

T
25.0

'0.0

graph  map

cont
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10 GPM

egraph

egraph ( y, X, axs, Ine, step, syml, sym2 )

1. y:Y (object, "T" or "F")
object : (Series, Snapshot)
T
"

"D":

2. xX:X (object, "T" or "F")
object (Series, Snapshot)
T
"

"D":
3. axs: XY (0,1,2o0r3)
X Y
0 LINEAR LINEAR
1 LOG LINEAR
2 LINEAR LOG
3 LOG LOG
4. Ine: (0<Ine<6)
0:
1:
2:
3:
4:Ine=0 Ine=3
5:
6:

200



step : (step 20,
(step-1)
syml:
sym2 :
index (n, 2)
y[0]

1000.0 x float(i — 1)
Sam

buf f(i) =

ST

delta = < n— 1) x 2.0

buff(i) = delta x float(i — 1)

[mm]

(0 <sym1 <16,

[mm] (sym2 > 0,

(n, 3)

y[1] vy[2]

201

10

y[0]+ y[1]

0.5[mm]

GPM
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factor

factor( x )

1.0
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10 GPM

font

font( type )

type : (1 <type <12, )

roman italic bold bold-italic

ims FONT1  FONT2  FONT3 FONT4
heiveica FONT S~ FONT 6 FONT7 FONT 8
couier FONT 9  FONT 10 FONT 11 FONT 12
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10 GPM

frame

frame( )

origin  size

204



10 GPM

ginit

ginit( )

« )
| :1.0

(X, Y) : (20.0, 20.0)
(X, Y) : (100.0, 100.0)

205



graph

10

GPM

graph( y, x, axs, Ine, step, syml, sym2 )

1. y:Y (object, "T" or "F")
object (Series, Snapshot)
T
"

"D":

2. x:X (object, "T" or "F")
object (Series, Snapshot)
B
"F
"D":

3. axs: XY (0,1,20r3)

X Y
0 LINEAR LINEAR
1 LOG LINEAR
2 LINEAR LOG
3 LOG LOG
4. lIne: (0<1Ine<b)
0:
1:
2.
3:
4:1ne=0 Ine=3
5:
5. step: (step > 0, )

206



6.

(STEP-1)

syml:

Symbol0  [F—FHF—+F]
Symbol2 ~O—A—A

Symbol 4 XK—x—X

Symbol6 H——H
Symbol 8 A—hA——A

Symbol 10 W—V¥—VW
Symbol 12 [ — —1]
Symbol 14 OS5—/"N—A

Symbol 16 N/

12 16
sym2 :
2
buf (i) = 1000.0 x float(i — 1)
ST
S0

delta =
= Float(n — 1) x 2.0

buf f(i) = delta x float(i — 1)

[mm]

(0 <sym1 <16,

Symbol 1
Symbol 3
Symbol 5
Symbol 7
Symbol 9
Symbol 11
Symbol 13
Symbol 15

[mm] (sym2 > 0,

207
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gsolm

gsoIm( x, rhl, rh2, f1, f2, 3, 4, col, divl, div2,
dirc, view, mode [,size] )

1. x: (Series, Snapshot)
2. rhl,rh2: (-1.0<rh1,rh2 < 1.0)
3. fl: 1(@Oorl)
0:
1 .
4. f2: 2(0,1o0r2)
0:X Y
1:X
2:Y
5 f3: 3(0,10r2)
0:
1:
2:
6. f4: 4(-1<f4<7)
-1:
07: 3
7. col: (-1<col<7)
-1:
07:
8. divl:X =1, )

208



10.

11.

12.

13.

%
%
%
%
%
%
%
%
%
%
%
%
%

%
%
%

div2:Y (=1, )
dirc : ("X"or"Y")
"X X
"Y' Y
view (Qor-1)
1:
-1: )
mode (Oor1)
0:
1:
size:
scale
Zii=f(X:,Y;) 0<i<ms,0<7<my
Z; i £ Zmin Z; ;= Zmin Zmaz = Zij
f4, col Version 2.9x

t=(0~-30)/5-3;
snapshot z[31][31];

X=y=t;

for(1=0;1<=30;1++){
for(J=0;J<=30;j++){
po2=(1+x:JD*@A+x:[JD);
pty2=C1+y:[1]D*(Q+y:[i]);
2=x:[J] * x:[1:
ty2=y:[i] * y:[i];

t™>@ = t@2*x:[jJ] - ty2*ty2*y:[i];
z[1] 1710 (X [J]+ex) *exp(-tx2-ty2) -sin(-ptx2-tx2)-cos(-pty2-ty2);

}
}

wopen(1,"A4"

title(l,"X",

,0,1);

ey mzey -

10

[mm] (Scalar)

gsoIm(z,0.3,0.4,0,0,0,0,-1,1,1,"X",1,1);
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5.0
I

0.0
1

-5.0
I

210
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gstat

10

GPM

gstat( )
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label

10

GPM

label( "ctyp", xorg, yorg, high, th [,

"str' [, mode]] )

1. ctyp:
B
"E
2. Xorg, yorg:
3. high:
4. th:
5. str:
ctyp ="I1":
ctyp ="F":
6. mode:
0:
1:
2:
ctyp="1"
>

80

("I"or "F")

[mm] ( ) (Scalar)
[mm] (Scalar)
(0, 90, 180, 270) [deg] (Scalar)
(String)
& 30 ) (

(0,10r2)

212



%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

wopen(1,"A4",0,1);
origin(60,60);
string str, strl;
theta=90;
str="Angle="";
for(1=0; i<4; i++) {
strl = str + String(theta*i);

label ("'1',0,0,8,theta*i,strl);

by

origin(130,30);
stril="Center"';

label ("'1'',0,40,8,0,strl1,2);
strl="Right";

label (""'1',0,25,8,0,str1,1);
stril=""Left";

label ¢'1'',0,10,8,0,str1,0);
1ine(0,0,0,60);

(@)
(@)
iy
ED Center
081=or5uyaele0 Right
i
ﬁ' Left
[\
~
(e
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line

10

GPM

line( xorg, yorg, xend, yend, "'mode' )

1. xorg, yorg: [mm] (Scalar)
2. xend, yend: [mm] (Scalar)
3. mode: ("L", "B" or "BF")
B
"B":
"BF":
xorg, yorg, xend, yend origin

=S¢

0

=S¢

0

=S¢

0

=S¢

0

=S¢

0

%

wopen(1,"A4",0,1);
origin(25,25);

yoffset = 10;
1ine(0,40,100,40+yoffset, "L');
1ine(0,20,100,20+yoffset, "B');
line(0, O 100, O+yoffset, "BF");
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10 GPM
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Itype

10

GPM

Itype( 11tl, 11t2 )

1. iltl: (1<ilt1<8)

2. ilt2: (1<ilt2<8)

e
R EH AR
R
: AR
DR 1

D AR 2

s RR 3
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10 GPM

lwidth

Iwidth( iltl, ilt2 )

1 iltl: (1<iltl < 4)
2. ilt2: (L<ilt2<4)
1:
2:
3:
4:

217



map

10

GPM

218

1
map( x, "dirc"”, style, psize, view[, time, start, end, step] )
1. x 2 3 (Series, Snapshot)
2. dirc: ("X"or"Y")
X" X
"Y' Y
3. style: (0<style<14 )
0:
1: ( color >0: 1
<0: 2 )
2:
3: min  max (Fill)
4 : style=3 open
5:style=3
6: >0 : open <0:fill
7: >0 :fill <0:open
8 14: 8: 9: 10: 11: 12 13:
14
4. psize: (Oor1l)
0: MAP SIZE ( )
1:
5. view: (1or-1)
1:
-1:
6. time: msec (Scalar)



%
%
%
%
%

%
%
%
%

%
%
%
%
%
%

%

%
%
%
%
%
%
%

start : (Scalar)

end : (0

step : (z1 O
scale z

PostScript

style=0,2,5,8 14

— —

style color

time start end step

series dat[4];

dat:[0]=(C -2, -1, O, 1);
dat:[1]=C -1, O, 1, 2);
dat:[2]=C O, 1, 2, 3);
dat:[3]=C 1, 2, 3, 4);
wopen(1,"A4",0,1);
size(70,40);

color(4,2);

Iwidth(2,1);

x=20;

y=180;

ystep=50;

Istr="map(dat,\"Y\",";
rstr=",0,-1)";
string str;

SCaIe("N" , llAll , llNll , llAll , llNll , llFll s _3 s 5) ;

for(1=0;1<8;i1++){
origin(x,y);
color(4,2);
map(dat,"Y",1,0,-1);
color(4,"black™);
str=Istr+String(i)+rstr;
label ("'1',0,42,5,0,str);

219
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% if(i==3){

% x=110;

% y=180;

%  }else{

% y=y-ystep;
o}

% }

map(dat,"Y",0,0,-1)

map(dat,"Y",1,0,-1)

map(dat,"Y",2,0,-1)

map(dat,"Y",3,0,-1)

map(dat,"Y",4,0,-1)

]
(I
]

]

Do e

map(dat,"Y",

[

,0,-

B

TR

B0 [|[J0C
v [J0oe JjEEn [J000

map(dat,"Y",6,0,-1)

a
o O
o O []

map(dat,"Y",7,0,-1)

220
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map(dat,"Y",0,0,-1)

map(dat,"Y",1,0,-1)

| - :

| - |

- = I

= m -
map(dat,"Y",2,0,-1)

-

- |

- = B

- = -
map(dat,"Y",3,0,-1)

=

= = B

= = =l

= = e

map(dat,"Y",4,0,-1)

e o O [
) [ S I
[ o I S O
O O]
map(dat,”Y",5,0,-1)
= I
= = N
= = =B
= = e
map(dat,"Y",6,0,-1)
o, = 2
- o 1
o O [
] O [ I:I
map(dat,"Y",7,0,-1)
] o -
O - m
- = B
- = -
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10 GPM

newpage
|

newpage( )

222



10 GPM

origin
|

origin( xorg, yorg )

1. xorg: X [mm] (xorg > 0.0, )
2. yorg:Y [mm] (yorg > 0.0, )
[mm]

S

o origin(20,20);
o Frame( );
o origin(50,50);
o Frame( );

XXX

(50,50)

(20,20)
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10 GPM
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10 GPM

prev

(GPMDVIFILE) SATELLITE

prev( [""filename'] )

filename : GPMDVIFILE (String)

filename "GPMDVIFILEL"

225



10 GPM

scale

scale( "xtyp'", ''xaxs", "ytyp", "yaxs"
[, scll, scl2 [, scl3, scl4]] )

scale( "xtyp'", 'xaxs", "ytyp", "yaxs", "ztyp', 'zaxs"
[, scll, scl2 [, scl3, scl4 [, scl5, scl6]]] )

1. xtyp: X ("N"or"L")

"N": LINEAR
"L": LOG

2. xaxs:X ("A","F" or "D")

A"
"F
D ( )

3. ytyp:Y ("N™or"L")

"N": LINEAR
"L": LOG

4. vyaxs:Y ("A","F"or"D")
"A":
"F
"D": ( )
5. ztyp:Z ("N"or "L")

"N": LINEAR
"L": LOG

6. zaxs:Z ("A","F" or "D")
"A":

226



10.

11.

12.

llFIl :
llDlI :

scll : x
scl2 : x
scl3:y
scl4:y
scl5:z

scl6 : z

SATELLITE

(Scalar)
(Scalar)
(Scalar)
(Scalar)
(Scalar)

(Scalar)

227
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10 GPM

size

size( lenl, len2 )

1. lenl:X [mm] (Scalar)
2. len2:Y [mm] (Scalar)
SATELLITE lenl = 100[mm] len2 = 100[mm]

228



10 GPM

title

title( thuf [, "x-title™, "y-title” [, "z-title"]] )

1. tbuf: (1,20r3)

2. x-title: X (30 )
3. ytitle:Y (30 )
4. z-itle: Z (30 )
1.

x-title  y-title

2. 2z

z-title x-title  y-title
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wclose

SATELLITE

10

GPM

wclose( wnum )

wnum :

(Scalar)

230
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WE

SATELLITE

10

GPM

we( )

231



10 GPM

wopen
|

SATELLITE

wopen( wnum, ''size', orientation, device [, X, Y] )

1. wnum: (Scalar)
2. size: ("A4", "B4", "Free")

"A4": A4 (210mm x  294mm)
"B4" : B4 (257mm x 364mm)

"Free" : xX Y )
3. orientation : (Oor1)
0 : Portrait

1 : Landscape

4. device: (0,1o0r2)

0:
1: (GPMDVIFILE)

5 X: X [pixels] (Scalar)

device 1 GPMDVIFILE
GPMDVIFILEN n wnum

6. Y: Y [pixels] (Scalar)
1.

(size ="A4" or "B4" [Mm] Free [pixels])
2. (xy)

232



10 GPM

3. size  "Free" device

233
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11 BPS

bactload
]

( ) Snapshot

buf = bactload( pnum, unum, "fname' )

1. pnum: X", "Y" or )
X" X
"Y": Y

2. unum: X", "Y" or )
X X
Y Y

3. fname: ( ) (String)

buf : (Snapshot)
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11 BPS

bcor

bufout = bcor( buf, "mode" )

1. buf: (Snapshot)
2. mode: ("C"or"D")
"C":
"D":
1. bufout: (Snapshot)

236



bdisp

1.

11

BPS

bdisp( dint,

llStrll

dint:

str:

(String)

237
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berrfunc

11

BPS

10.

11.

12.

13.

14.

bufl = berrfunc( hisl, 11, usl, udl, minl, maxl, di,

us2, ud2, min2, max2, d2 )

12,

hisl :

usl:

udl :

minl :

max1 :

dil:

his2 :

us2 :

ud?2 :

min2 :

max2 :

d2:

bufl :

( ) (Scalar)
(Scalar)
(Scalar)
(Scalar)
(Scalar)
(Scalar)
(Scalar)
( ) (Scalar)
(Scalar)
(Scalar)
(Scalar)
(Scalar)
(Scalar)

(Scalar)

(Snapshot)
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11 BPS

1. bufl: (1 and 2)
bsetrec

239



berrload
]

buf :

Snapshot

11

BPS

buf = berrload( 1t, unum, "fname" )

it: ,
X" X

"Y' Y

unum : ,
"X X

"Y' Y

"t

fname :

(Snapshot)

240

X", "Y" or )

(X", Yy, S or



berror

11

BPS

berror( "fname", sint, "sdir" [, "smod" ] )

1. fname:

2. sint:

3. sdir:
"R":
"D":

4.  smod
A"
"o":

1.

2. smod (

(String)
(Scalar)
("R" or"D")
("A" or"O")
".bhe"
) ,sdir  "R"(

241



bfunction

11  BPS

bfunction( [ "p1", "p2', "p3", -, "'p10™ 1 )

1. pl: ("LN", "LA", "SN" or "SA")
"LN" "LA" "SN" "SA"
Linear Linear Sigmoid | Sigmoid

2. p2: 2 ("LN", "LA", "SN" or

"SA")

3. pi: ("LN", "LA","SN" or "SA")

1. Dblayer

2. Dblayer

blayer
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11  BPS

blalgo

blalgo( "mode", alg, pl1 [, p2, p3, p4, p5, p6 1)

1. mode: ("S" or "P")
"S"t
"P":
2. alg: (1<alg<6)
1: steep
2 : momentum
3: Vol
4 : Jacobs
5 : momentum Vogl
6:
3. pl: (Scalar)
4, p2: (Scalar)
5. p3:Vogl & (Scalar)
6. p4:Vogl & (Scalar)
7. p5:Vogl (Scalar)
8. p6: (Scalar)
9. str: 0,1,20r3)
0:
1 : Weight Decay
2:
3:

243



10. ps:

(Scalar)

(pl p6, str, ps) al

11 BPS

alg | pl | p2 | p3 | p4 | p5 | p6 | str | ps
1 o - - - - - - -
2 ¢ ¢ - - - - o o
3 o o o o o - - -
4 o o o o - - - -
5 o o) - - - - - -
6 o o o o - o o o
str sp
str str, sp
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11 BPS

blayer

blayer( n [, Inuml, Inum2, Inum3, ..., Inuml0 ] )

1. n: (3<n<10)

2. Inuml: (Scalar)
3. Inum2: 2 (Scalar)
4. Inumi: i (Scalar)
1.
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11  BPS

blearn

blearn( buf )

1. buf: (O or object)
0:
object :
1. : , bpload
2. SATELLITE ;
: buf

blayer bfunction bweight berror bteach blalgo blend bdisp bm

246



11  BPS

blend

blend( err, n )

1. err: (Scalar)
2. n: (Scalar)
1. err , n

247



11 BPS

bpdisp

BPS

bpdisp( )

bpload bpsave

248



bpinit

10.

11.

12.

13.

14.

11

BPS

bpinit( )
:0
:0
: EOS
: random
1
:1.0
:-1.0
: EOS
: EOS
1
- append
: EOS
1
: record

249



15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Vogl
Vogl

Vogl

:0.0

:0.0

:0.0

: EOS

- append
: EOS

: EOS

: momentum

:0.0
:0.0
:0.0

:0.0

: EOS

: EOS

: EOS

250
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bpload

11

BPS

bpload( "fname™ )

1. fname:
1.
bpsave

(String)

251
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bpsave

11

BPS

bpsave( "fname" )

1. fname:
1.

2.

bpload

(String)

bpinit

252

".prm"
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brec

11 BPS

brec( stor, disp [, mode, min,

max, "'fnamel', "fname2™ ] )

1. stor : bsetrec

0:
1:
2. disp:
0:
1:
3. mode:
1:
2:
3: ,
4: ,
4, min:
5. max:
6. fnamel:
7. fname2:
1. bpload

(Oor1)

(1,2,30r 4)

(Scalar)

(Scalar)

253

(Oorl)

) (String)

) (String)



11 BPS

blayer bfunction bsetrec

254



11 BPS

brvmap

buf = brvmap( layl, lay2, his )

1. layl: (Scalar)
2. lay2: (Scalar)
3. his: (Scalar)
buf : (Snapshot)

255



11 BPS

bsetrec

bsetrec( "fnamel', hisno, "fname2", ps, pe, ilay, olay, "fnameB"

1. fnamel: (String)

2. hisno: (Scalar)

3. fname2: (String)

4. ps: (Scalar)

5 pe: (Scalar)

6. ilay: (Scalar)

7. olay: (Scalar)

8. fname3: ( ) (String)

1. (fnamel) ".bhw"
2. (hisno)

3. (fname2) ".dat"
4. (fname3) "brc"

5 0
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11 BPS

bsigmoid

SIGMOID . ,

bsigmoid( lay, unit, "mode'™, n )

1. lay: (Scalar)
2. unit: (Scalar)
3. mode : ("P"or "H")
"p"
"H":
4. n:mode "P" (graph ) "H"

257



11 BPS

bteach

bteach( "fnamel', "fname2', ps, pe )

1. fnamel: (String)

2. fname2: (String)

3. ps: (Scalar)

4. pe: (Scalar)

1. ".dat"

258



bwalgo

11

BPS

bwalgo( "alg",

"fname', seed, rmax,

1. alg:
"J" I JIA
"R":

2. fname:

3. seed:

4.  rmax:

5 rmmin:

1.

(Scalar)

("J" or"R")
(String)

( ) (Scalar)

( ) (Scalar)

" bhw"

259



11  BPS

bweight

bweight( "fnamel", "fname2', sint, smod )

1. fnamel: (String)
2. fname2: (String)
3. sint: (Scalar)
4. smod: ("A"or"O")
AT ( )
"0": ( )
1. " bhw"
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11  BPS

bwgtset

bwgtset( lay, us, ud, data )

1. lay: (Scalar)

2. US: (Scalar)
3. ud: (Scalar)
4. data: (Scalar)

261



11  BPS

bwinit

bwinit( )

1. bpload

blayer bfunction bwalgo

262



12 NCS

00 S3S] o SOPSTR 264
[0 | OO 265
00t a0 o LU 5 TP 266
010 [=] USSR 267
1< 268
1], 269
1113 1 o PP 270
010 (=T T PSPPSR PPPP PP 271
0] 1] 272
] L) P 273
A1 00 LS 274
11 | TR 275
0] 07 - ST RSTR 276
1] 0] o TP R TR PPR 277
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15) ] R 279
10T 281
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nassign
|

NCS

12

NCS

nassign( "Ffilename" )

filename :

(String)

" mdl"
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12 NCS

ncal

ncal( )

npp nmake

npp nmake

265



12 NCS

nchgbuff

nout
nchgbuff( number )
number : (Scalar)
1. exinput output observable nout
( 255)
2. npp nmake

nout npp nmake

266



ndelay

12

NCS

ndelay( "mdIl', "var", dt, [, init] )
1. mdl: (String)
2. var: (String)
3. dt: (Scalar)
4. init: ( ) ("AUTO" or )
1. init "AUTO" 0
2.
3. QUEUE 0 dt
init
4. NETWORK() 2
5. npp nmake
npp nmake
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ne

12 NCS

ne( )

EDITOR

Vi

268

Windows



12 NCS

nerase
- __________________________________________________________

nerase( ""type', "var" [, dim] )

1. type: ('s","0" or "D")
"St
"O":
"D":

2. var: (String)

3. dim: (Scalar)

1. var "ALL"
2. dim

3. npp nmake

npp nmake

269



12 NCS

ngetp

para = ngetp( "mdl", "var' )

1. mdl: (String)

2. var: (String)

3. para: (Scalar)

1. NCS

2. npp nmake
npp nmake

270



ninteg

12

NCS

ninteg( "type" [, mcell, relerr] )

1. type: ("F","R" or "E")
"F
"R": - -
"E":
2. mcell : (Scalar)
3. relerr: (Scalar)
1. cell synapse gap
2.
3. npp nmake
npp nmake

271



12 NCS

nlink

npp
nlink( [[[Topt™] ,"flag™] ,"library"] )
1. opt: ( ) (String)
ll_gll:
"-01" "-04":
2. flag: or ("E", "O" or "N")
"E":
"O":
"N":"E" @)
3. library: (String)
1. npp C NCS
2. opt "-g -02"
npp

272



12 NCS

nlist

nlist( "mdl" )

1. mdl: (String)

1. mdl "ALL"

2. npp nmake

npp nmake
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12 NCS

nmake

nmake( )

1. (npp) (nlink)

2. nassign assign

npp nlink  nassign
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nout

npp

12

NCS

nout( buff [, num], "mdI"

, com, type [, "val"] )

buff : (Series)

num : buff

mdl : (String)

com: (Scalar)
type : (1,2o0r3)

1:

2:

3:

val : type =3

num series
num 3 series

npp

nmake

(Scalar)

series

num
out[3]

nmake

275

(String)

buf
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npara

npp

12

NCS

npara( "mdl",

"var', num )

mdl :
var :

num:

NCS

nmake

(String)

(String)

npp

(Scalar)

nmake
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12 NCS

npp

NCS C

npp( ["'model™] )

model : (String)

277



12 NCS

nsclist
]

nsclist( "type" )

type : ("S","O","T" or "D")

94394

npp nmake

npp nmake

278



nstim

12

NCS

( )
nstim( "mdl'", com, "type", pl, [, p2, p3, p4, p5] )
mdl : (String)
com : (Scalar)
type : ("P","R" or "B")
P
"R":
"B":
pl p5:
pl p2 p3 p4 pS
(*P")
('R")
("B") [ [ ]
Euler RKG
4
ntime last/cal
series 1
series 0
ntime
( Euler h/2

279



12 NCS

RGK h4 h/2 3h/4 [h : ntime
D

5. npp nmake

ntime npp nmake

280



ntime

12

NCS

ntime( last, cal, str [, interval] )

1. last: (Scalar)

2. cal: (Scalar)

3. str: (Scalar)

4. interval : (Scalar)
1. str

2. cal <str< last

5. npp nmake

npp nmake

281
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13 NPE

cdata

cdata( "file_name" )

file_name : (String)

1000

% series X,y[1]

% x = (0~(1000-1))/(1000-1)
% y[0] = sin(2*P1*x)

% $"sinl.dat” = trans(y)

% index($"sinl.dat")

[0]:% 1 1000

cweight
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cdel

13

NPE

cdel ( "type"

type :

"METHOD" :
"LSEARCH":
"MODEL":
"PENALTY":
"INIT™ :
"SCALE":
"TERM" :
"NUMBER" :
"POINT" :
"DATA":
"WIEGHT" :
"RESULT":
"HISTORY" :
"INTEG":
"DISP" :
"NORM" :
"ALL":

(String)
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cdisp

13 NPE

cdisp( type )

type : (Oor1)

1. Li,j %ij Wi,

)

Value = Ewir\j{ti!j - D;',J;)z

i.j

Value

Value'

chistory  cnorm

285
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13 NPE

chistory
|

chistory( "file_name', interval )

1. file_name: (String)

N

interval : (interval =0 interval =1 ) (Scalar)

3. cdisp

cdisp
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cinit

13

NPE

cinit(

ninit, inum, val, "flag"”, "name', span )

1. ninit:
2. inum:
3. val:

4. flag:
"FIX":
"VAR" :

5. name:

6. span:

1.

2. ninit

3.

a C
)
b. NCS
( )BHL

(Scalar)
(Scalar)
(Scalar)
(String)
( )
( )
(String)
(Scalar)
ninit
1 inum
(
NCS
Tau L
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13 NPE

name = Tau L@BHL
25

span
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clist

13

NPE

clist( ["elmnttype'] )

elmnttype : (String)

"METHOD" :
"LSEARCH":
"MODEL":
"PENALTY":
"INIT™ :
"SCALE":
"TERM" :
"NUMBER" :
"POINT" :
"DATA":
"WIEGHT" :
"RESULT":
"HISTORY" :
"INTEG":
"DISP" :
"NORM" :
"ALL":

LSEARCH
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13 NPE

% clist("'Isearch™)
Isearch : golden 0.0001
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cload

13

NPE

cload( "file_name" )

file_name : (String)

cstore

291

(cstore)

cstore



clogic

13

NPE

clogic( "logic" )

logic : (String)
1. cterm )
2. cterm

XX

o clogic(''O|1™)
% cterm(0, 1000)
% cterm(l, 1.0e-04)
% clist("term™)
term : o] &
TERM O
TERM 1

1000
0.

0
0001

cterm
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13 NPE

clsearch
]

clserach( "linear_method", bracket init )

1. linear_method : ("golden™ or "cubic")
"golden™ :
"cubic" :

2. bracket_init : (Scalar)

1.

2 ( )

% clsearch('golden',1.0e-03)
% clist(""Isearch™)

Isearch : golden 0.001

cmethod
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13 NPE

cmethod

cmethod( "method"™ )

method : (String)

"simplex" : Simplex

"bfgs" : BFGS (Broyden-Fletcher-Goldfarb-Shanno)
"dfp" : DFP (Davideon-Fletcher-Powell)

"ssvm" : SSVM (Self-Scaling Variables Metric)

"conjfr" : (Fletcher-Reeves )
"conjprp™ : (Polak-Ribiere-Polyak )
1. simplex

2.

BFGS

% cmethod("'bfgs™)
% clist("'method™)

method : bfgs

clsearch

294



13 NPE

cmodel

cmodel ( ""model_type', "file_name" )

1. mdl_type: ("USR" or "NCS")
"USR" C
"NCS" NCS
2. file_name: C C NCS
(String)
1. User's Manual 8 2
2. NCS nlink "o"
nlink
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13 NPE

cnorm

cnorm( norm )

norm : (0,10r2)

0:

1:1-

2:2-

1 i Oi,j Wi
a. 0-

Value = H}H,X{?-Ui,jlti.j = 0ij |}
1.7

b. 1-
Value = Z ‘wi,jlfi,_f =0
i

c. 2-

Value = Z wj j(ti; — 0:‘,3‘]2

i

2, 2-

cdisp
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13 NPE

chumber
]

cnumber( numwave )

numwave :

cnumber

1. 1-

% cnumber(1);
% clist("'number™);
number : 1

% cdata('sinl.dat"™)
% cnumber(length($"sinl.dat™));

cdata cweight
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cpenalty

13

NPE

cpenalty ( "file_name™ )

file_name : C C++
1. NPE
2.

298

(String)



13 NPE

cpoint

cpoint( datapoint )

datapoint : (Scalar)

cpoint

% cdata('sinl.dat"™);
% cpoint( length( $"sinl.dat":[0] );

cdata cnumber cweight
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13 NPE

cresult

cresult( "file_name"™ )

file_name : (String)
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cscale

13

NPE

cscale( scalingmethod )

scalingmethod : (0,1,2 0r 3)

0:
1:
2:
3 : re-scaling

(ill-condition)

0( )
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cstore

13

NPE

cstore( "file_name" )

file_name :

cload

(String)
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cterm

13

NPE

cterm( termnum, termvalue )

1. termnum:
0:
1:
9 : Simplex
2. termvalue :
1.
2. clogic
clogic

(0,10r9)

> termvalue
< termvalue
< termvalue

(Scalar)

clogic
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cweight

13

NPE

cweight( "file_name™ )

file_name : (String)

1.

2 1 1

1- (1000 1)

% series wgt[1];

% wgt[0] = (1~1000)*0 + 1
% $"sinl.dat" = trans(wgt)
% index($"sinl.wgt™);
[0]:% 1 1000

cdata
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npe

13

NPE

npe( res, hist )

1. res:
2. hist:
1.

2. res
3. hist

cresult

chistory

(Series)
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(Series)



13 NPE

npeinit
|

npeinit( )

cdel("ALL")
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14 DCM
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14 DCM

abf2satellite

AXON pClamp  ABF SATELLITE

abf2satellite( "filename.abf" )

filename.abf : ABF (String)

1. ABF SATELLITE

2. ABF
"abf"  ".dat" "filename.abf"
"filename.dat"

abf 2000-07-01-00000.abf ~ SATELLITE

% abf2satellite(*'000-07-01-00000.abf"")
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14 DCM

atf2satellite

AXON pClamp  ATF SATELLITE

atf2satellite( "filename.atf" )

filename.atf : ATF (String)

1. ATF SATELLITE
2. ATF

"atf*  ".dat" "filename.atf"
"filename.dat"

atf 2000-07-01-00000.atf ~ SATELLITE

% atf2satellite(*'000-07-01-00000.atf"")
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14 DCM

buffer2avs
]

SATELLITE  Series AVS

buffer2avs( ""basename'™, X )

1. basename: (String)

2. X: (Series)

1.

2. 2 "basename" ".data"  ".fld"
Series X AVS

% buffer2avs('FiledData™, x)
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14 DCM

buffer2Zmathematica
]

SATELLITE  Series Mathematica

buffer2mathematica( "filename™, X )

1. filename : (String)
2. X: (Series)

2
Series X  Mathematica

% buffer2mathematica(’'Mathematica.dat™, x)
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buffer2zmatlab

14 DCM

SATELLITE  series MATLAB  Version4 MAT-

buffer2matlab( "filename.mat", "variable', x )

1. filename.mat : (String)
2. variable : MATLAB

3. X: (Series)

series x MATLAB MAT-

% bufferz2matlab(*Matlab.mat'™, "Satellite™,x)

312

(Series)



14 DCM

buffer2text
]

SATELLITE  Series

buffer2text( "filename.txt", "format", X, y,...)

1. filename.txt : (String)
2. format: (String)
3 X Y (Series)
C
Series X Yy test.txt

% buffer2text('test.txt’, "%F %e\n",Xx,y)
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14 DCM

genesis2buffer
|

Genesis  disk_out SATELLITE  Series

X = genesis2buffer( "filename™ [, start, step] )

1. x: (Series)
2. filename : Genesis (String)
3. start : Genesis (Series)
4. step : Genesis (Series)
start step
Series
Genesis Genesis.dat SATELLITE  Series X

% series start,step
% x = genesis2buffer('Genesis.dat"”,start,step)
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14 DCM

matlab2satellite

MATLAB Version4  MAT- SATELLITE

matlab2satellite( "filename" )

filename : (String)
1. MATLAB ??
mat_??.dat
2. MAT-
mat_?? r.dat mat_?? i.dat
MATLAB Version4 MAT- "Matlab.mat" SATELLITE

% matlab2satellite("'Matlab.dat™)
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14 DCM

neuron2satellite
]

Neuron SATELLITE

neuron2satellite( "filename"™ )

filename : (String)

Neuron

Neuron Neuron.dat SATELLITE

% neuron2satellite("’'Neuro.dat'™)
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14 DCM

teac2satellite
]

TEAC DR-M2a, DR-M3a SATELLITE

X = teacZsatellite( "basename’™ )

1. x: (Series)
2. basename : DR-M[2,3]a ( ) (String)
"filename_??.dat"
L DR-M[2,3]a
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14 DCM

text2buffer

SATELLITE  Series

X = text2buffer( "filename.txt" )

1. x: (Series)

2. filename.txt : (String)

nx m 2

text.txt SATELLITE  Series X

% x = text2buffer("text.txt'™)
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15

15.1. STATISTIC

15.2. TEST ..........

STATISTICS

319



15 STATISTICS

ave

(average)
y = ave( X )
1. x: (Series  Snapshot)
2. y: (Scalar)
L=
mn
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15 STATISTICS

var

(variance)
y = var( x )
1. x: (Series  Snapshot)
2. y: (Scalar)
o2 = (X —=2)?
' n-—1
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15 STATISTICS

stddev

(standard deviation)

y = stddev( x )

1. x: (Series  Snapshot)

2. y: (Scalar)

L, JEX =2

n—1
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15 STATISTICS

stderr

(standard error)

y = stderr( x )

1. x: (Series  Snapshot)
2. y: (Scalar)

__ 8
8 = ﬁ
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15 STATISTICS

corrcoef
]

(correlation coefficient)

z = corrcoef( x y )

1. xvy: (Series  Snapshot)
2. z. (Scalar)
2(5"-"! - (y;
\/Z —m)ﬂ‘/ﬂm 7)?
i(xi—f”yi—f‘]
- N

N N
Ylw-)? | Yw-9)?
* N : N
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varcovmat

I
T2

Tnl

V11
Va1

(variance covariance matrix)

15

STATISTICS

y = varcovmat( x )

Tag -

Tz

Vig:--
Vag - -+

(Series  Snapshot)

(Series)

i%rﬁmuJQ

Vij ==

— (i,j=1-p)
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normpdf

15 STATISTICS

n o (normal distribution) X
(probability density function)
y = normpdf( X mu sig )
1. x: (Scalar Series Snapshot)
2. mu: (Scalar)
3. sig: (Scalar)
4, y: (Scalar Series Snapshot)
_ — 1 =t
y = flz|u,o) = Ume
1. (1991) : 13 C
ppl33-135
2. (1984) : BASIC pp64-71
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15 STATISTICS

normcdf
]

n o (normal distribution) X
(cumulative distribution function)

y = normcdf( X mu sig )

1. x: (Scalar Series Snapshot)

2. mu: (Scalar)

3. sig: (Scalar)

4, y: (Scalar Series Snapshot)

1 * =(t=p)®
= T, T) = —— e 32 dt
y=flalwo)= —= [ 5

Hastings
w=|z
ay = 0.049867347
ay = 0.0211410061

az = 0.0032776263
a4 = 3.80036 % 10™°
ag = 4.88906 % 107°
ag = 5.383% 107°

}'_.l1={1+w*{ﬂ.|+1_U*[Gz+iﬂ*(ﬁa+w*[ﬂ4+‘tﬂ*{ﬂ.5+ﬂ.’*ﬂ.5}])}}}1ﬂ
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1 1
p3—§+ P23 * sgn (z)
p=1-p;
1. (1991) : 13 C
ppl33-135
2. (1984) : BASIC
3.

http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm

328

15 STATISTICS

pp64-71


http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm

norminv

15

STATISTICS

H Y P
cumulative distribution function)

(inverse of

y = norminv( p mu sig )

1. p: (Scalar Series Snapshot) 0<p<1

2. mu: (Scalar)

3. sig: (Scalar)

4. y: (Scalar Series Snapshot)

z = F~(p|p,0) = {z : F(z|u,0) = p}

p=F(z|p,o) = ‘;ﬁ[j e:‘;—:’r_ﬁdt

o

Q u(Q)
u(Q) = [z(bo+z(by+x(bo+(bs+z(bs+z(bs+z(bo+ (br+z(bg+z(be+2%b10))))))))))]3
z = —log[4Q(1 - Q)]
by = 0.1570796288 * 10
b, = 0.3706987906 + 10!
by = —0.8364353589 + 103

by = —0.2250947176 + 10~

329



by = 0.6841218299 % 105
bs = 0.5824238515 % 1075
bg = —0.1045274970 % 10~°
by = 0.8360937017 % 10"
bg = —0.3231081277  10~*
bg = 0.3657763036 + 10710

byg = 0.6936233982 % 10712

1. (1991) :
ppl33-135

2. (1984) :

3.

http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm

330
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BASIC

15 STATISTICS

pp64-71


http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm

fpdf

vl V2 F (F distribution)
(probability density function)

15 STATISTICS

y = fpdf( x vl v2)

1. x: (Scalar Series Snapshot)

2. vl: (Scalar)

3. Vv2: (Scalar)

4. y:F (Scalar Series Snapshot)
I [afa 7 =

y=f(m|”1=v2)=%(z_;) . e
T 1+ ()]

I'(x) Hastings 8

['(z+1) = 1—0.577191652z + 0.988205891z° — 0.897056937z" + 0.918206857x*

—0.756704078z" + 0.482199394x°% — 0.193527818z" + 0.03586834 3"

1. (1991) : 13 C
pp334-346

2. (1984) : BASIC

331
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15 STATISTICS

fcdf

vl v2 F X F
(cumulative distribution function)

y = fcdf( x vl v2)

1. x: (Scalar Series Snapshot)
2. vl: (Scalar)
3. Vv2: (Scalar)
4. y:F (Scalar Series Snapshot)
_ _ [T [" 2 1 ! 7 a ™7
p—F{&lyhpﬂ_f P(%)I‘{%ﬂ) (E) [T di

1 * a—1fq _ b—1
L(ab)=go [ =70 -2 (0<z<)
F
L (2 oo, (B2, =2
F{a-lphpz:]—fx(z,z)—l 11—3(252)’ _y2+y|0:
1 (1991) : 13 C
pp344-346
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15 STATISTICS

2. (1984) : BASIC pp87-89

3. F

http://wwwe.sist.ac.jp/~suganuma/cpp/2-bu/7-sho/Java/f_j.txt

333
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15 STATISTICS

finv

vl V2 F p
(inverse of cumulative distribution function)

y = finv(p vl v2)

1. p: (Scalar Series Snapshot)0<p<1

2. Vvl: (Scalar)

3. Vv2: (Scalar)

4. y:F (Scalar Series Snapshot)

a=F~\(plv1, v) = {a: F(alv1, v2) = p}

* T [wte 7 bl
p=F{cr|w,vz]=f ﬁ(i—l) o dt
 FETER o (1)
((1 = 58)? = buy? > 0.8) Paulson

(1—a}{1—6)+u._-,1/(1—a}zb+[l—h)2a—aﬁun2.|3 (u 2, 2)

F(a‘lﬂn V) = { (1—5b)2 — buy?

(1= b)? = bug? > 0.8)
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15 STATISTICS

1. (1991) : 13 C

pp344-346
2. (1984) : BASIC pp87-89
3. F

http://www.sist.ac.jp/~suganuma/cpp/2-bu/7-sho/Java/f_j.txt
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15 STATISTICS

tpdf

Vv t X
(probability density function)

y = tpdf( x v )

1. x: (Scalar Series Snapshot)
2. V: (Scalar)
3. y: t (Scalar Series Snapshot)

N ICO I 1
y—f[|]_ 1—.(%) M{I_F%a}u_j;_l

1. (1991) : 13 C
pp428-430

2. (1984) : BASIC pp78-87
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15 STATISTICS

tcdf

\Y t X t
(cumulative distribution function)

y = tcdf( x v )

1. x: (Scalar Series Snapshot)
2. V: (Scalar)
3. Vy: t (Scalar Series Snapshot)
= T(22) 1 1
p=Flal)= [ T2 o dt
e T'(%) M(I_Ft_:)—;"—
Wallace
= (= 57wes) e (753)
“= 34+8xv i
p = normedf (u, 1,0)
1. (1991) : 13 C
pp428-430
2. (1984) : BASIC pp78-87

http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm
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15 STATISTICS

tinv

v p (inverse of
cumulative distribution function)

y = tinv(p V)

1. p: (Scalar Series Snapshot)0 p 1
2. V: (Scalar)
3. y: t (Scalar Series Snapshot)

o= F_l[ply} ={a: F(elv) = p}

ry e [FTEE) 1
r=ren= | Ty v e

N(Us ]-] x Ue

F{Ucfli'J'J = u, (1 n Yl(un»] + YE(HQ} + Yg(ua] et n(ffﬂ‘})

v v p3 vt

Yi(u) = g +u)

1
Ya(u) = 75y q{{Euﬂ +16) x u? + 3)
Ya(u) = 271* 3({(31;2 +19) = u? +17) xu? — 15)
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15 STATISTICS

1

Yi(u) = m(({{wu2 +766) * u? + 1482) * u? — 1920) = u? — 945)
Vi(u) = m([[({27u2+339]*u2+930)xu2—1782}*1;2—765}*u2+17955]
1. (1991) : 13 C
pp428-430
2. (1984) : BASIC pp78-87
3.

http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm
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15 STATISTICS

(probability density function)

y = chi2pdf( x v )

1. x: (Scalar
2. V: (Scalar)
3. y:x*
LEEE_'E
y = f(z|v) = zg—y
V=)
1. (1991) :
pp26-27
2. (1984) :
3.

Series  Snapshot)

BASIC pp71-78

http://www.mcc.pref.miyagi.jp/people/ikuro/koramu/tyokika.htm
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chi2cdf

15 STATISTICS

v X2 X
distribution function)

(cumulative

y = chi2cdf( x v )

1. x: (Scalar Series Snapshot)
2. V: (Scalar)
3. y:x? (Scalar Series Snapshot)

F(a|v) f:tiﬁ_je_%dt
=rapy)= SEL T
g o 20T (3)

Wilson-Hilferty

N(Us ]-] o Ug

rla = (s (3))

F(e2) = -2loga

3
F{a|y]=v{(1—;—u+un\/g)} (v >2)

1, (1991) : 13 C
Pp26-27

2. (1984) : BASIC

341
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15 STATISTICS

http://wwws5.airnet.ne.jp/tomy/cpro/sslib11.htm
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15 STATISTICS

chi2inv
]

% X2 p (inverse of cumulative distribution
function)

y = chiinv( p Vv )

1. p: (Scalar Series Snapshot)0<p<1
2. V: (Scalar)
3. y:x* (Scalar Series Snapshot)

a= F(plv) = {a: F(a|v) = p}

£
TET oeT3

p = F(alv __f —— _dt
{ | ) o 271 [g)

Cornish-Fisher

N{U: 1] o L

el = (4 (3))’

F~Ya|2) = —2loga

2 _
o (22 — Tz
094/ 21
2 2
o (327 4+ 7)2? — 16)2

40561

‘.}_1]

F~Yalv)=v+zvV2v+ m:mT +el—¢c2 (v>2)
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15 STATISTICS

(1991) : 13 C
pp26-27

(1984) : BASIC pp71-78

http://wwwh5.airnet.ne.jp/tomy/cpro/sslib11.htm
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15 STATISTICS

normal

(normal distribution) Kolmogorov-Smirnov

y = normal( x )

1. x: (Series  Snapshot)
2. y: (Series)

a. y:[0]

b. y:[1]p

$1{1= 1:2:"'5“]

h
n
—
L
)
~
H
2l

Zj Fi(x)

D = max {|S;(z) = Fi(z)|}

Kolmogorov-Smirnov A p

345



15 STATISTICS

() (19895): pp3l 787

()(1986): pp85-87
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15 STATISTICS

homogeneity

(homogeneity) Bartlett

y = homogeneity( X, n )

1. x: (Series  Snapshot)
2. n: (Series)
3. y: (Series)

a. y:[0]

b. y:[1]p

ni{i=1727"'7k]

QiZZ(rij—I_g}E(iz 1,2,---k;5=1,2,---n;)
b

Vi— Qi
nig — 1
k

f=Y (mi—1)
i=1

B (k-1) ¥ P k-1) ¥
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15 STATISTICS

() (1989): pp89
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15 STATISTICS

ttest

2 Xy t (non-paired t-test)
2
z = ttest ( X y type )
1. Xxvy: (Series  Snapshot)
2. type: / ("T"or "O")

a. "T":two-sided

b. "O":one-sided

3. z: (Series)
a. y:[0]
b. y:[1]p
Ty, Mg E-,X_z Uy, Uz
. X-%
E(Xu—mz+2[:xzi—mn .
* n:+nz:1 ny H_z)
Xi-X;

(ni—1usi®+i{na—1jus® [ 1 1
\/ o Tn—2 (L+%)
df =T + o — 2

p daf t
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15 STATISTICS

(1990) : pPp59-65
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15 STATISTICS

ttestp

2 Xy t (paired t-test)

z = ttestp ( X y type )

1. XxVy: (Series  Snapshot)
2. type: / ("T" or"O")
a. "T":two-sided
b. "O":one-sided
3. z: (Series)
a. y:[0]

b. y:[1]p

n Xy, Xs Ty, Uz
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15 STATISTICS

(1990) : pPp59-65
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15 STATISTICS

welch

2 Xy Welch (welch's test)
2
z = welch ( X y type )
1. XxvVy: (Series  Snapshot)
2. type: / ("T" or "O")

a. "T":two-sided

b. "O": one-sided

3. z: (Series)
a. y:[0]
b. y:[i]p
Ty, Mg E?X_'Z Uy, iz
t] — X_l _E
w2y ug?
(zﬁaﬁ
™y TWg
df = uyt wat

ﬁlg{nl—l} + ﬂag{:g—l}
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(1990) : pPp59-65
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15 STATISTICS

wilcoxon
]

2 Xy Wilcoxon (wilcoxon rank sum
test)
z = wilcoxon ( X y )

1. Xxvy: (Series  Snapshot)
2. Z: (Series)

a. z:[0]

b. z:[1lp (n>20) p=.05 (n <20)

c. z:[2]p=.05 (n <20)

ny, ng(ny < ng)
T1i,T2j
(1)
w

N,
W = ZT‘]‘?

i=1
ne < 20
Wilcoxon s
W<y W = ug p=.05
U > 20
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15 STATISTICS

ny(nifngtl 1
pr - st

2
nyng(n4ng41)
12

p=Pri{l|Z]| 2 Zo}

Zy =

(1990) : pp258-264
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wilcoxonp
|

2 Xy Wilcoxon (wilcoxon
sign rank test)

z = wilcoxonp ( X Yy )

1. Xxvy: (Series  Snapshot)
2. Z: (Series)
a. z:[0]
b. z:[1]p p=.05 (n <50)

ny, ng(n =n; + ny)

=T — Ui 0 z Ty zi
2 Ry R Ry, R_
R
n < 50
Wilcoxon T R<r p=.05
n > 50
R N(0,1)
nl_:n+].!

nin+1)(2n+1)

24

p=Pr{l|Z]| z Zo}
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http://aoki2.si.gunma-u.ac.jp/lecture/Average/mpsr-test.html
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anoval

(one way analysis of variance)

p

15

STATISTICS

y = anoval( x n type )

1. x: (Series  Snapshot)
2. n: (Series)
3. type: / ("P" or "N")

a. "P" paired data

b. "N" non-paired data

4, y: (Series)
a. y:[0]: 1
b. y:[1]: Y
ANOVA 6
1
2
3
4
5 F
6 :p
1 2 k
:{1] }{12 JYU:
szl . .

359

(type = "P"

)



15 STATISTICS

Xﬂll Xﬂ:ﬂ ank
LS | g TR n
Xy Xa Xk X
( )
k n X X_-_f
(jz 1:2:“‘:-"?;2“} =ﬂ']
k Ty .. 2
jz:l Elx”
[X]= —
k. my
[48]=3"%" X%
ji=li=1
k nj 2
- (3 xi)
o =1 \i=1
= ==L
58y = [A] - [X]
SSw =[4S] - [4
58y = [AS] - [X]
: SS s df : MS F :F
SSm dfy=k—1 MSM='§?M F:%ﬁ
SSw dfw = k(n—1) MSw = ff#sw ——
S5t dfr =nk —1 MSyp =522 -
p dfn dfw F
( )
k n Ttj X
X; (j=1,2,---, ks n; =n)
k “j & & :
jgl ‘Z:IXU
] = M=
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B my

(48] =3 " X%j
i=1li=1
nj 2
5 (;; x,:)
4= =——
SSum = [4] - [X]
SSw = [AS] - [4]

SSp = [AS] - [X]

15 STATISTICS

: SS - df : MS F F
- _ 88 _ MS
SSm dfs =k —1 MSy = $2u F=35u
— _ S8 .
SSw dfw =n—k M Sy = S5u
S8t dfr=n-1 MSp = %Tz —-
k n X fj

j=1li=1

k. my

[4s]=3"> X%j

i=1i=1

> (3x)

[A] _ =1 \i=1
n k 2
£ (£)
D= =T
§8s = [S] - [X]

SSy = [A] - [X]
SSw = [AS] - [4

S5 =[AS] - [X
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. SS - df : MS F :F
S5Sm dfsy =k =1 MSy = ifu FM:Jﬁgw
5Ss dfs =n—1 MSg = 5= Fyy = M5u
SSw dfw = (k—1)(n—1) M Sy = S3u
S5t dfr =nk—1 MSyp = %35 ——
(1990) : pp86-94

362



anovaz

(two way analysis of variance)

p

15

STATISTICS

y = anova2( x n type )

1. x: (Series  Snapshot)
2. n: (Series)
3. type: / ("P"or "N")
a. "P" paired data
b. "N" non-paired data
4, y: (Series)
a. y:[0]: 1
b. y:[1]: 2
c. vy:[2]: 1x 2
ANOVA :6
1
2
3
4
5
6
B] Bﬂ
A] }{.1] :‘Elk
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Xﬂl
Aﬂ X‘!lj_l X‘nlk
Ty g n
X, Xk X
2 ( )
A P B q n X
fj (j=1:2:‘“:k§zﬂj=“]
P q 3
[4BS]=3 3 > X
i=1 j=1k=1
2
P 9 n
(£5.5 %)
(] = A
rq
P 2
£ (£ x)
(4] = S
ng
q n 2
£ (&)
_ 1= =1
Bl = S
q n 2
El El (E XJJII)
[AB] _ =li= k=1
mn
§54 = [4] - [X]
§8p = [B] - [X]
S8Saxp = [AB| —[A] - [B] + [X]
585w = [ABS] - [AB:
S8y = [ABS] - [X]
. SS . df - MS F :F
A 554 dfa=p=-1 MSy =534 Fy=Msa
B S55g dfg=q-1 MSp = 53a Fp= 452
Ax B 554x8 dfaxp = (p—1)(g—1) MSAxBZ-ﬂ—SS::: Faup= MSA;B
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SSE dfg = pg(n — 1) MSp =53z
58t dfr =pgn —1 ——— ——
2 ( )
A P B q nij X
Xij (4= s k;} nj=n)
[ABS] ZZ Zxajk
i=1 j=1 k=1
P g n 2
E E (E X;Ji'l)
[AB] _ i=1j=1 k=1
nij
P o9
tEx
[X] = —=
g
L
[A]=¢> X,
i=1l
[B] = pr
i=1
P2,
[AB]=)">"X;
i=1 j=1
~_ Pa
=549 ;
i
5§54 =mn([A] - (X)]
$Sp = ([B] - [X))
S84xp =n([AB] - [4] - [B] + [X])
SSw =n([ABS] - [AB])
. SS - df : MS F :F
A S54 dfa=p=-1 MSy =534 Fa= 4154
B S5 dfg=q—1 MSp = 53a Fp= {38
Ax B S5SAxB dfaxp=(p—1){g—1) MSsxp = SS::: Faup = MSA;B
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SSE dfg = pg(n —1) P dfg |
2
A » ; q | f
X; (4= &0 = n)

[ABS] = Z Z Z x'ﬂ

i=1 j=1k=1

_ \isti=1k=1
[X]= =
P " 9
E (E Xik)

[A] — =1 Mk=1
ng
q n 5
(B] = El (A:lx-‘"*)
np
[AB] = El JEI (El th)
i i Xik ?
[AS] = i=1 k:;:i
5 (%"
(5] = &=L
g
21121 (X"-")ﬂ
[BS] = 3
(58] = [S] - [X]

SSaxs = [AS] - [A] - [S]+ [X]

$Spxs = [BS] - [B] - 5]+ X]

SSaxpxs = [ABS] — [AB] - [AS] - [BS] + [A] + [B] + [S] - [X]
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. df : MS F :F
SS
S 555 dfs=n—1 MSg = dfs ——
A | da=r-1 MSx=t | Fa=iisis
Ax S | SSaxs dfaxs =(p—1)(n—1) MSays = Jp2xs ----
B SSg dfs =q—1 MSp =532 Fp = 5jf8a_
Bx S SSpxs dfpxs = (g—1)(n—1) MSgys = S::;
Ax B SSaxs dfaxe = (p—1)(g—1) MSaxp= G228 Faxp = 575,252
Ax Bx S| SSaxpxs [dfaxpxs =(p=1)(g=1)(n=1) MS,.pes = SS::::; ----
p dfn dfw F
1. x: 2 Series 3 Snapshot
2. y: 1 Series
Ay Ag An
By 7.0 4.6 7.3
5.7 5.6 6.3
6.6 7.8
By 5.8/ 10.0 6.5
8.9 7.1 9.8
8.0
B 8.1 5.2 5.3
6.1 5.7 9.7
10.2| 11.8 5.5
6.9 6.1 10.2
13.8
7.0
anova2(x n)
1)
series x[m][n]
x[0]1[0] = (7 5.7) Alx Bl
x[1][0] = (6.8 8.9) Alx B2
x[m-1][0] = ( .1 6.1 10.2 6.9) Alx Bm
x[0][1] = (4.6 5.6 6.6) A2x Bl



x[11[1] =

x[m-1][1]

X[O0][n- ;
X[1][n- =
X[m-1][n-1]

2)

1]
1]

snapshot X[K][m][n]

k

(m
X[0o][ol[o]
X[1]1[o][o]
X[0][11[c]
X[1][11[0]

X[O1[m-1]11[0]
X[11[m-1]1[0]
X[2]1[m-1]1[0]
X[31[m-1]1[0]
X[O1[0]1[1]
X[1]1[01[1]
X[11[0]1[1]
X[O1[1]1[1]
X[11[1101]

~NE O orhoaoaoa

X[O1[m-1][1]
X[11[m-1][1]
X[21[m-1]1[1]
X[31[m-1]1[1]

X[O1[m-1][n-1]
X[1]1[m-1][n-1]
X[2]1[m-1][n-1]
X[31[m-1][n-1]
X[4]1[m-1][n-1]
X[5]1[m-1][n-1]

n
series
NLO]
N[1]

N[n]

Q 2
3 2

N[n-1] = (3 3

co U1 01N S

©

)

-7

(00]

=

o oOOo OOE O

o R 01O

el

~N N

=

N P B U © o

(@]
O
N

=
(00}

LA
. 4)

w O

o ~Nw

N

6)

Alx B1
Alx Bl
Alx B2
Alx B2

Alx Bm
Alx Bm
Alx Bm
Alx Bm
A2x Bl
A2x Bl
A2x Bl
A2x B2
A2x B2

A2x Bm
A2x Bm
A2x Bm
A2x Bm

Anx Bm
Anx Bm
Anx Bm
Anx Bm
Anx Bm
Anx Bm

Al
A2

An

15

A2x B2

A2x Bm
Anx Bl
Anx B2
7) Anx Bm
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(1990) : pp64-121
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tukey

15

STATISTICS

Tukey

y = tukey( X n )

1. x: (Series  Snapshot)

2. n: (Series)

3. y: (Series)
a. y:[0]: 1 2 p
b. y:[1]: 1 3 Y
c. y:k*k1)]: kil k

X anoval (x n)
E:
n; i
T; i
w= “L- + ’*La i i
MS., ( )
v
2
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v Student

(1997) : pp35-40
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scheffe
]

Scheffe

y = scheffe( x n )

1. x: (Series  Snapshot)
2. n: (Series)
3. y: (Series)
a. y:[0]: 1 2 p
b. y:[1]: 1 3 p
c. y:k*k1)]: kil k p
X anoval (x n)
E:
n; i
T; i
w=gta j
M Sy ( )
v
2
o)
F=—5
MS.,,-?EE

372



1

df =k -1

(1997) :

2

dfw =m —k
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bonferroni
]

Bonferroni

y = bonferroni( x n )

1. x: (Series  Snapshot)
2. n: (Series)
3. y: (Series)
a. y:[0]: 1 2 p
b. y:[1]: 1 3 Y
c. y:k*k1)]: kil k p
X anoval (x n)
E:
ni t
T; i
w=ata j
MS, ( )
v
2
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t f off
1f p o f ( 1

(1997) : pp81-87
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dunnet

Dunnet

y = dunnet( x n )

1. x: (Series  Snapshot)
2. n: (Series)
3. y: (Series)
a. y:[0]: 1 2 p=.05
b. y:[1]: 1 3 p=.05
c. y:[k*k-1)]: k1 k p=.05
X anoval (x n)
E:
ni t
T; i
w=ata j
MS, ( )
v
k
i T — Tk
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k v Dunnet d
d <ty p =.05
(1997) : pp40-45
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pearson

Xy Pearson p=0
(Pearson's product moment correlation coefficient test)

z = pearson( X y type )

1. XxvVy: (Series  Snapshot)
2. type: / (String)
a. "T":two-sided

b. "O":one-sided

3. z: (Series)
a. z:[0]:
b. z:[1]:p
r (corrcoef )
n
g = ryn—2
T V112
df =n—2
p daf t
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http://aoki2.si.gunma-u.ac.jp/lecture/Corr/corr.html

379


http://aoki2.si.gunma-u.ac.jp/lecture/Corr/corr.html

15 STATISTICS

mregression
|

(Pearson's product moment correlation coefficient test)

z = mregression( X y m type )

1. x: (Series  Snapshot)

2. y: (Series  Snapshot)

3. m: (Scalar)

4. type: / ("T" or"Q")

a. "T":two-sided

b. "O":one-sided

5 z: (Series)
a. z:[0]:
b. z:[1]:p

t

Y

380



m 2

f(z)=ap+arz +asr® +---+apz™

15 STATISTICS

381

1 = a:1: ceeoag™ :1 Ilg zl ao 7]
- m n
X = 1 x4 x? &Ia Xt z 322 3"2 A= aq v = y.g
.2 - m 5 : '
1 axn @ T 2™ zg™ e z™ am Yn
X'XA=X'Y
A= (X*X)7'xty
1.
m yi(i =1,2,---n) Yi
7Y
: SS - df : MS F F p
SSp=13 (Yi-Y) dfr =m MSg = S51 F =5 1
i=1
SSe=3. (-Y)| de=n-m-1 | MSp=
i=1
ssr=3 -y | r=n-1 My =
i=1
1 1 dfr 2 dfe F F
2.
a (I1R) R=,/(R?)
b (R?) 2 %
55
2_q4_92°F
R*=1 o
C.
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R¥* —1 - ﬁiﬂ
T
1 m )
a.
b.
b;, 5ij
b, = b s :ii
vy
C.
d pog = —— B
' Ry * Rj;
e.
b; U(bi)ssij
a(bi) =/ Sii*» MSg
f. t
L1
o)
p
ti n-m-1 t ( )

http://aoki2.si.gunma-u.ac.jp/lecture/Regression/preg/preg.html
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2. 2001

http://www.ele.kochi-tech.ac.jp/inoue/work/2001/ban/02/info.html
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princomp
|

(principal component analysis)

y = princomp( X )

1. x: (Series  Snapshot)
2. y: (Snapshot)
n m
1) @ ... g(m)
1 11 L12 't Fim
9 Lo Eez vt Eam
X =
’ Ll Tp2 " Tom
'
L1, T2,y Ty

] = ﬂ]_Ll'l:l} + !112.'[:{2} +---+ ﬂLmI{m) + @1g

Zm = m1 TV + am2z® + - F G @™ + aymg
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1.

2.

zi 0
Var(z1) 2 Var(z) 2 -+ 2 Var(zm)
m A
1 Uy=(1 -+ 0 0)
2. 4 U
3.
4.
5. 4 U 2 4
6. A
A;_.;._ XU,‘XUJ;—I‘A"J;(U;,U_.;
nxn n
AMZAhe =z 2 An
Ui
Api =
&i

apy = —Z&-m— "I

r(zhrm{i})=v/}l_h'“ﬁ-i (1’=1:~2:-"':m}

Ph=—

3
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Py =PFPp_1+ps

(1980) : 2
pp170-184
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ansaribradley

15
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Ansari-

z = ansaribradley( x y )

1. XxVy: (Series  Snapshot)
2. Z: (Series)

a. z:[0]:

b. z:[1]:p

ny,ng (ny < ng)

1. ny < ].U.,ﬂ-g < 10

Ansari-Bradley

T1is T2j

A < ang,ng A < anq,na
2. ny>10,np > 10
a. ™ +na
A

N (m (n1+nz+2) nina(ny+nz—2)(ny +nz+2)

4

’ 48 (ny +np — 1) )
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IA _ n;fn;-l‘;ﬂz+2!| _ %

Zo=
ninz(ni+na—2)(ni+nat2)
\/ 48(n;+na—1)
p= Pr{|Z| = Zo}
T -+ Tia

|4 — ™ mi4natl ’I _1
ZIJ 4{n1+nsz 2

- Jﬂlﬂ:{ﬂ1+ﬂ:—2){(“1+"213+3]

48{n+na)*

p=Pr{|Z]| =z Zo}

(1990) : pPp265-271
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lepage

2 Xy
Lepage

z = lepage( X y )

1. XxvVy: (Series  Snapshot)
2. Z: (Series)

a. z:[0]:

b. z:[1]:p

Ty, Mg Eﬂ] <_: ﬂg]

Wilcoxon W  Ansari-Bradley A 2
Lepage
= W- E(W))* L 4= (E(4))?
Var(W) Var(A)
E“y)=nﬂny2nr+n
E(A) = na(ny —an +2)
Var(W) = nina(ni +na + 2)
12
Var(4) = nina(ny +ng — 2)(ny +na+2)

48(ny +ne — 1)
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ny 2 10,72 > 10 L 2 X x? P

(1990) : pp272-276
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steeldwass
]

X (Steel-Dwass )

y = steeldwass( X n )

1. x: (Series  Snapshot)
2. n:x (Series)
3. y: (Series)

a. y:[0]: 1 2 p

b. y:[1]: 1 3 p

c. y:[k*k-1)]: kil k p

i i>])
i i [ k Tik i

Rij=ri+rig+- +7in,

ni, ni(Nij = n; +n;)

E (Rix) V (Bir)
B(Ry) = M4+ D
i Nij N,_«_.+1 2
V(Ry) = —Nucmj—n{z ik +z 1 ) }
tij
R‘J_E(Rﬁ}
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o  Student p

(1997) : pp67-70
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steel

X (Steel )

y = steel( X n)

1. x: (Series  Snapshot)
2. n:x (Series)
3. y: (Series)
a. y:[0]: 1 2 p=.05
b. y:[1]: 1 3 p=.05
c. y:[k*k1)]: kil k p=.05

[ k Tik
Ryj=rp+rig+o+ry,

ny, ni( Ny = ny + n;)
E (Hir) V (Hix)

ni( N+ 1)

E(Ry;) = 5

nin; Nii(Nyi+1)?
V(Ry) = m{zrlk + Z’*; g}

t1;

Ry; — E(Ry;)

tii =
V(R1i)
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k oy] Dunnet d

d < tie p:05

(1997) : pp70-74
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