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The Challenge

A Forth program to
convert decimal numbers
into Roman numerals.



The Need

e Roman numerals are based on a bi-
guinary system.

biquinary: a mixed-base system of
numbers in which each decimal digit
is represented as a pair of symbols
Xy. e.g. In Roman numerals 5=V and
1=1,s07=VIl, 11 is XI.



But. . .

* Instead of 4 being I, it is IV.
* And instead of 9 being VIIII, it is IX.

* Allowances must be made!



The Process

* For any decimal number ending in 4
substitute the symbol 1 ‘quintades’ ahead,
prefixed by the current unit value. [4 = V]

* For any decimal number ending in 9
substitute the symbol 2 ‘quintades’ ahead,
prefixed by the current unit value. [9 = [X]



The Pseudocode

Create a table of Roman symbols to Arabic numbers.

Get the decimal number.

Setup an output buffer.

Over 4 decimal digits DO:
From the low order digit, noting the conversion decade:
Use a case statement to select output Roman characters.
Add the characters to the output buffer.

LOOP until 4 digits have been processed.

Close the output buffer leaving the buffer address and count.

Display the Roman text.



The D-Chart
|

open output buffer
quintade range

drop 10 /mod
close buffer CASE statement
output 0>9
| append



ASCII Table

CREATE r-table

\ ASCII values by gquintade
CHAR I ¢, CHAR U c,
CHAR X ¢, CHAR L c,
CHAR C ¢, CHAR D c,
CHAR H c,



The Case Statement

CASE (for each decimal decade, right to left)
If 0, to nothing
If 1, 2 or 3, add the same current character(s).

If 4, add character higher and one current character. [i.e.
V]

If 5, add one character higher. [i.e. V]

If 6, 7 or 8, add 1, 2 or 3 of current character(s) and one
character higher. [i.e. VII]

If 9, add two characters higher and one current. [i.e. IX]



The CASE statement

: SELECTOR

CASE

W0 G0 =~ O\ @

drop
dup 1+

dup

1

hold-char

hold-char
hold-char
hold-char
hold-char
hold-char

1+
1+
1+
1+

{ skip zero value)

B e T

hold-char
hold-char
hold-char
hold-char
hold-char
hold-char

1

ENDOF
ENDOF
ENDOF
ENDOF
ENDOF
ENDOF
ENDOF
ENDCASE



The ‘wrapper’ code.

: Jroman
¢ \ output buffer
r-table ¥ + r-table \ loop range
DO
18 /mod 1 rot SELECTOR
2 +L0O0OF drop
#> type \ close buffer & output



aU
h
el
!
SasU
sl
sLU

LU

LX
LXU
L&A
LaxV
LAsX
LasxV
h{P
sCU

I

Ul

b |
sUI
ARl
saUI
W |
AaslUI
sLI
SLUI
LI
LUI
Lal
LiUI
LaxI
LiExVI
LixXI
LassVI
AC1
aCUI
CI

Il ITI

UII UITI
aIl SITI
sUII SUITI
ARl SRITI
S8UII ARUIILI
SARII SRRIII
ARRUIT  XXXVUIII
SLII SLITI
SLUII SLUIII
LII LIII
LUII LUIITI
LAII LAIII
LAUII LRUIII
LAsII LASIII
LASUIT LXXUIII
LASSIT LXXXIII
LASSVIT LXXXUIII
SCII SCITI
SCUTI SCUIII
CII CIII

Demonstration

IV

I
sIU
SR
asIU
P I
SR8 IV
ARRIR
sLIV
SLIA
LIU
LIX
LsIU
LsIA
LisIV
LASIX
LAsxIU
LAsxIX
sCIV
SCIX
CIU

ok



