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�� 6ROYH WKH UHFXUVLRQ UHODWLRQ
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�� 8VLQJ WKH LQYHUVH IRUPXOD� D JRRG XQLIRUP SUQJ DQG D URRW�ILQGHU RI \RXU FKRLFH� JHQHUDWH D WD�
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0DNH D KLVWRJUDP RI WKHVH YDOXHV DQG FRPSDUH ZLWK WKH GLVWULEXWLRQ IXQFWLRQ�

6ROXWLRQ

7KH SURJUDP WKDW GRHV WKLV LV VKRZQ EHORZ� �,W DOVR LQFOXGHV WKH 9RQ 1HXPDQQ�0HWURSROLV VHOHFWLRQ

PHWKRG��

\ generate 10^4 random variates from the
\ semicircular distribution  December 3rd, 2001 - 16:28

\ ---------------------------------------------------
\     (c) Copyright 2001  Julian V. Noble.          \
\       Permission is granted by the author to      \
\       use this software for any application pro-  \
\       vided this copyright notice is preserved.   \
\ ---------------------------------------------------

\ This is an ANS Forth program requiring the
\   FLOAT, FLOAT EXT, FILE and TOOLS EXT wordsets.
\
\ Environmental dependences:
\       Assumes independent floating point stack

marker  -hw4

include prng.f      test
include ansfalsi.f

FVARIABLE xi

: f^2    FDUP  F*  ;

: f-rot   FROT  FROT  ;

: f0    ( f: x -- 6*x*[1-x])
    1e0  FOVER  F-  F*  6e0  F*  ;
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: f1    ( f: x -- [3*x^2-2*x^3 - xi])
    FDUP  f^2                   ( f: x x^2)
    3e0   FOVER F*              ( f: x x^2 3*x^2)
    f-rot   2e0  F*  F*  F-     ( f: 3*x^2-2*x^3)
    xi F@  F-   ;

: invP      ( f: xi -- X[xi])   xi F!
    use( f1  0e0  1e0  1e-6 )falsi    ( f: -- e^{-X})
;

: variates    0 do  prng  invP   cr  f.  loop  ;

: metropolis    ( # of variates)
    BEGIN
        prng  FDUP  f0
        prng  1.5e0 F*  F>    IF  CR F.  1-  ELSE  FDROP  THEN
    ?DUP  0=  UNTIL
;

7KH SORW RI ���� UDQGRP YDULDWHV ORRNV OLNH�

�� 5HSHDW SUREOHP �� EXW XVH WKH 9RQ 1HXPDQQ�0HWURSROLV VHOHFWLRQ PHWKRG WR JHQHUDWH WKH

UDQGRP YDULDWHV� +HUH LV WKH KLVWRJUDP�
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�� 8VH � SRLQW *DXVV�+HUPLWH LQWHJUDWLRQ �ORRN XS WKH SRLQWV DQG ZHLJKWV LQ $EUDPRZLW] 	

6WHJXQ� WR HYDOXDWH WKH IROORZLQJ LQWHJUDOV RQ WKH LQWHUYDO IURP −∞ WR +∞ �
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&RPSDUH WKH UHVXOWV ZLWK WKH H[DFW DQVZHUV DQG GLVFXVV WKH ORVV RI SUHFLVLRQ �LI DQ\��� LI \RX GR

QRW NQRZ KRZ WR GR WKHVH LQWHJUDOV ORRN WKHP XS LQ WDEOHV�

6ROXWLRQ� $ SURJUDP WKDW GRHV WKLV� ZLWK UHVXOWV� LV

\ 5 point Gauss-Hermite integration

MARKER -gauss

needs ftran111.f

 2.020182870456086e  FVARIABLE x2  x2  F!
 0.958572464613819e  FVARIABLE x1  x1  F!
 0e                  FVARIABLE x0  x0  F!
 9.453087204829e-1   FVARIABLE w0  w0  F!
 3.936193231522e-1   FVARIABLE w1  w1  F!
 1.995324205905e-2   FVARIABLE w2  w2  F!

v: fdummy

: )int      ( f: -- integral)  ( xt --)
    defines  fdummy
    f" w0 * fdummy(x0) + w1 * (fdummy(x1) + fdummy(-x1))
        + w2 * (fdummy(x2) + fdummy(-x2)) "
;

FALSE [IF]
Examples:

10 set-precision  ok

use( fcos )intf. 1.380390076  ok    \ exact = 1.380388447043

: f1   f2*  fcos  ;  ok
use( f1 )int f. .6532237524  ok     \ exact = 0.6520493321733

: f2   3e0 f*   fcos  ;  ok
use( f2 )int f. .2246529014  ok     \ exact = 0.1868152614571

: f3   fcos  f^2  ;  ok
use( f3 )int f. 1.212838802  ok     \ exact = 1.212251591539

: f4   f^2   fdup  -2e0  f+  f*  1e0 f+  ;  ok
use( f4 )int f. 1.329340388  ok     \ exact = 1.329340388179 
[THEN]
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�� 8VH ��SRLQW *DXVV�/DJXHUUH LQWHJUDWLRQ WR HYDOXDWH WKH LQWHJUDOV �RQ WKH LQWHUYDO � WR +∞�
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(YDOXDWH WKH LQWHJUDOV H[DFWO\ DQG FRPSDUH ZLWK WKH QXPHULFDO UHVXOWV� GLVFXVV WKH ORVV RI SUHFL�

VLRQ �LI DQ\�� IRU HDFK FDVH�

6ROXWLRQ� $ SURJUDP WKDW GRHV WKLV� ZLWK UHVXOWV� LV

\ 5 point Gauss-Laguerre integration

MARKER -gauss

needs ftran111.f

12.640800844276e0    FVARIABLE x4  x4  F!
 7.085810005859e0    FVARIABLE x3  x3  F!
 3.596425771041e0    FVARIABLE x2  x2  F!
 1.413403059107e0    FVARIABLE x1  x1  F!
 0.263560319718e0    FVARIABLE x0  x0  F!

 5.21755610583e-1    FVARIABLE w0  w0  F!
 3.98666811083e-1    FVARIABLE w1  w1  F!
 7.59424496817e-2    FVARIABLE w2  w2  F!
 3.61175867992e-3    FVARIABLE w3  w3  F!
 2.33699723858e-5    FVARIABLE w4  w4  F!

v: fdummy

: )int      ( f: a b -- integral)  ( xt --)
    defines  fdummy
    f" w0 * fdummy(x0) + w1 * fdummy(x1) + w2* fdummy(x2)
        + w3 * fdummy(x3) + w4 * fdummy(x4) "
;

FALSE [IF]
Examples:

10 set-precision

use( fcos )int f. .5005384852  ok       \ exact = 0.5

: f1   f2*  fcos  ;
use( f1 )int f. .1183827839  ok         \ exact = 0.2

use( fsin )int f. .4989033210  ok       \ exact = 0.5

: f2   f2*  fsin  ;  ok
use( f2 )int f. .4494545483  ok         \ exact = 0.4

( over )
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: f3   fdup  f^4  f*   fdup  2e0 f-  f*  1e0 f+  ;
use( f3 )int f. 3614161.000  ok         \ exact = 3628561

: f4   f^4  fdup  2e0 f-  f*  1e0  f+  ;  ok
use( f4 )int f. 40273.00000  ok         \ exact =  40273
[THEN]
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