




































































The Forth Program
Here we exhibit only enough fragments of the Forth
program to show what is going on. The program begins
with the following logical sections (although it is a single
file rather than a set of screens):

* Extensive documentation including character graphics.
All the equations and symbols are defined.
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N The cn position Is W2 from the bottom of the tiree,uZ fron the sides

Toelitlee Tes are measured comier—clockelse

Toe 1t Ione are exprossod as conplox Tumbers:

* Define specialized functions FPOS and FSIGN that were
not part of the library.

\ Documentation (shown above as captured screens)

\ data structures
\ Define all the data structures

\ end data structures
FIND F* O= ?( FLOAD FORTRAN.NEW )
\ make sure FORmula TRANSslator is loaded

\ misc. words

: FPOS FDUP FABS F+ F2/ ; \ positive partofa #
\ ok 06/07/93

:FSIGN (= xy--x*sgnlyl} 87type @ FS>87
87type @ AND 2 AND
0= NOT ABORT" Can’t FSIGN complex #"
FO< IF FNEGATE THEN ;

\ ok 06/16/1993

\ end misc. words

N ot 2 =X "+ 1V
N rtwhesl: =M =x.reiyrs2-w2-Iihz T n seCli g i i
el W txrslurTEo ez T'he next section of the program defines the various
3 forces and torques that can act on the car, as functions of
N__PMotation about xaxis (out of page): ot = opli phil L. .
K position and velocity. Note that here we start to employ
N thus, eo.g. L7 = ot e d, ofc, . . .
the in-line FORmula TRANslator,4i.e., we start to see word

N Yorces: .
K definitions of the form
N Paveword: V. T = 7Ty.T) & = wu ogn (helu TIY © [ ), stmc for v
N .

L yd>s w : "

Face oy name F" assignment

N olayl, y<=a " . "
K 3 F" expression
8 ord wu Is coed¥ of Triction. elc .
K SavitionT g = § — %81 (acts on ca coorda only) ' !
3 :

V,xrCw or¥r=%
N Curd: Fc=

Xelaox. riell-Immegn{InlvrI), x.r > —u
b

Tacts at Tidvt vhoel)

N
N Yorques: Copplied at the whoole) Tonly Im part matters)

Yecong G - eFT eoonpy GA -2y e F.r » V.0

N 2
N 42
N Lsws of motion: —"aTY.T ¢ ¥r ¢« F.c + ) / Hase
N ]
K &
A
4
a4 phi
N — =71 /KT 7 Fod T = "moment o Inectla™
N 2
N 13
N

R 23" 28t s TV.ToVr eV ceg) wdl /7 Fuoe

N
R 2o XA T IAT WAt 7 2 T ecal RungeRutia
N

T7T77)

phi .%ot = phT &k YV o 31/ Rl T

BT = phl + (phi dot - phi LU’ T w & 7 2
N

Intograte undll 4y r 5 hcud, then set F.c = § and plot

resulting (parabolic) trajectory”

* Load graphics routines and define display windows.

* Define various data structures. The program needs a
great many named SCALARs (generic storage for reals or
complex numbers) to hold intermediate results that may
be wanted again.

Forth Dimensions

25

ttire (:x--force)] aG@L FR- {:a-x)
FPOS k G@L F* ;

ccoeff (nv--1,v>01c)
FO> IF F=1 ELSE ¢ G@L THEN ;

: TIRE.LFORCES  \ calculate pavement force on tires
F" zLdot = Zdot+i*phidot*Rrot*zL "
F"zLp = 2Z + Rrot*zL "
F* Fl = (i - FSIGN{MU,Re(zLdot}))*tire{lm(zLp)) "
F" zRdot = Zdot +i*phidot*Rrot*zR "
F"zRp = Z + Rrot*zR "
F" Fr = (i - FSIGN(MU,Re(zRdot))}*tire{im(zRp)} "
F" Im{ zRp - 2C)" FDUP FO> FS.DROP
\ tire above curb?
IF  X=0 FcGIL ELSE
F" Fc = (-1-i*FSIGN(MU,Im({zRdot)))*
tire(-Re(zRp)) * coeff(Re{zRdot)}"
THEN ;

: TORQUE (::--T)
F*" Im{{XCONJG(Rrot*zlL)
*Fl+ XCONJG(Rrot*zR)*(Fr+Fc))) " ;

Next there is the section that actually solves the
differential equation, and finally, the display section (not
shown here). Here are defined words that send either

4. Discussed in detail in my book Scientific FORTH: a modern
language for scientific computing (Mechum Banks Pubishing, Ivy,
VA 1992), ISBN 0-9632775-0-2.
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