/* Mathematical operation library

Author - pizmon muirsheendurkin@gmail.com

Decimal long-string arithmetic procedures. Decimal point is allowed,

signs (+/-) are not allowed.

Useful thing for study and reminiscences, not for production releases.

You may use this code without any restrictions, but you must mention me.

MindTheBird - and mind pizmon too.

IIporienypel 0eCATUYHON IOJIMHHOCTOOKOBOM TOYHOM apudMeTury pazpaboTaHEl
B MCTOPHUYECKU~IOMOPUCTUIECKU—OUAAKTUYECKNUX [EeJsax. [lognepxmnBaeTcs

IecaTuyHas TOYKa, He MNONNEPXMBAKNTCS 3HAKM (+/-).

ABTOp HOmoO3peBaeT O CyHeCTBOBAHMM PSANA IIOJI€3HBIX HOBOBBEIEHNIN,
nospoJigiommx "sTum BoT" Oo0sIBIIE HE BaHMMATHECSA. HO aBTop obpamaeT

BHUMAaHMWE OJIAaTOCKJIOHHOM ayOUTOPMM Ha CJIeIylmee :

1. Kak He xBaTaji0O HaM STuX IIOJIE3HEIX HOBOBBEIEHMI B Te& IHajieKkue I'OIbl, KOI'Ia
Firebird 6ru1 Interbase, a OC Novell Netware O6ruia TeM, ueM oHa Owural! U

Hnyero, I104YTr BCEe BBDKMIINM.

2. YMeHwme, Kak roBopmyi maxmatrmucT Ocran Bermep, "C HUYUTOXHEIMM CHJIAMM OBJIAIE

TE
BCer AOoCKOM" CTUMYNIMPET MHTEJJIEKTYAJBHYKH CMEJIOCTE, HEOOXOIMMYH
g npogeccuu nporpaMMmcTa. M3ydaTbk HOPEBHMM ONBIT TakxXe IIOJIE3HO.

"UroBBl CTOSATE, S IOJDKEH IEpXaThbCsa KopHen".



Jonyckaercs Jioboe MCHOJIE30BaAHME STUX MNPOIEeAyp HOpH YIOMUHAHWM ABTOPA .

(c) pizmon

A

set term ~;

this extracts from string "s'" a digit defined by template "templ'".

Nowadays we've got "substring" to do it without kinking our brain.

BTa nponenypa BHYJIEHSIET M3 CTPOKM S paspsn, onpenesseMeni mabsioHoM templ.

AJIAd S5TOI'0 B HAlle BpeMsdA MCIIOJIB3YyeTCHA Substring.

*/

CREATE PROCEDURE dig (
s VARCHAR (1000),
templ VARCHAR (1000)

)

RETURNS (
result INTEGER

AS
BEGIN
IF (
s LIKE

N

0" ||
templ) THEN
result = 0;
ELSE
IF (
s LIKE
A
it
templ) THEN
result = 1;
ELSE
IF (
s LIKE
"
20 ]|
templ) THEN



result = 2;
ELSE
IF (
s LIKE
EANN
"3' 1
templ) THEN
result = 3;
ELSE
IF (
s LIKE
EANN
4|
templ) THEN
result = 4;
ELSE
IF (
s LIKE

LA

5" ||
templ) THEN
result = 5;
ELSE
IF (
s LIKE

LA

6" ||
templ) THEN
result = 6;
ELSE
IF (
s LIKE
s
AR
templ) THEN
result = 7;
ELSE
IF (
s LIKE
"
8" ||
templ) THEN
result = 8;
ELSE
IF (
s LIKE

LA

"9 |
templ) THEN
result = 9;
ELSE
IF
s LIKE

LA

l.l ||
templ) THEN



Il

I
—
~

result
ELSE
result = NULL;
SUSPEND;
END

A

/*

this divides string "s" by ten shifting decimal point.

sTa nponenypa AeJauT CTpOoKy s Ha 10 MeTomoM cHOBMI'G HECATUYHON TOUKH.

*/

CREATE PROCEDURE strshift (
s VARCHAR (1000)

)

RETURNS (
result VARCHAR (1000)

AS
DECLARE VARIABLE templ VARCHAR(1000) ;
DECLARE VARIABLE d INTEGER;
DECLARE VARIABLE n INTEGER;
BEGIN
templ = "';
result = '';
IF (s NOT LIKE '%$.%') THEN
n=1;
ELSE
n = 0;
WHILE (
1 =
1) DO
BEGIN

SELECT result
FROM dig(:s,
:templ)
INTO :d;
IF (
d IS NULL) THEN
BEGIN
IF (
result LIKE
'.%') THEN
result =
0" I
result;
SUSPEND;
EXIT;
END ELSE
IF (



-1) THEN
n=1;
ELSE
BEGIN
result =
a |
result;
IF (
n =
1) THEN
BEGIN
result =
L
result;
n = 0;
END
END
templ =
templ ||
END
END
A
/*

this reconciles strings "sl1" and "s2" to make them agree with decimal point

position.

sTa npolrenypa HNPMBOOUT CTPOKM Sl u S2 K BMIOY, B KOTOPOM INE€CATHUYHAS TOYKA

CTOMT B OHOHOM M TOM Xe& paspsne

*/

CREATE PROCEDURE strnormalize (
sl VARCHAR (1000),
s2 VARCHAR (1000)

)

RETURNS (
resultl VARCHAR (1000),
result?2 VARCHAR (1000)

AS
DECLARE VARIABLE templl VARCHAR(1000);
DECLARE VARIABLE nl INTEGER;
DECLARE VARIABLE templ? VARCHAR(1000) ;
DECLARE VARIABLE n2 INTEGER;

BEGIN

templl = '';
nl = 0;



IF (
sl LIKE
'%.%') THEN
WHILE (s1 NOT LIKE

"1

templl) DO
BEGIN
templl =
templl ||
'Y
nl =
nl +
1;
END
templ2 = '';
n2 = 0;
IF (
s2 LIKE
'$.%') THEN
WHILE (s2 NOT LIKE
EP
templ2) DO
BEGIN
templ2 =
templ2 ||
o
n2 =
n2 +
1;
END
resultl = sl;
result?2 = s2;
WHILE (
nl >
n2) DO
BEGIN
IF (
n2 =
0) THEN
result2 =
result2 ||
result2 =
result2 ||
IOI,.
nz2 =
n2 +
1;
END
WHILE (
n2 >
nl) DO
BEGIN
IF (
nl =

0) THEN



resultl =

resultl ||
I.l;
resultl =
resultl ||
IOI;
nl =
nl +
1;
END
SUSPEND;
END
A
/*

this adds string "sl" to string "s2" using old-school

sTa npolienypa CKJaanelBeT CTpoku sl wm s2 "B cTonbmk".

*/

CREATE PROCEDURE stradd (
sl VARCHAR (1000),
s2 VARCHAR (1000)

)

RETURNS (
result VARCHAR (1000)

AS
DECLARE VARIABLE templ VARCHAR (1000) ;
DECLARE VARIABLE carry INTEGER;
DECLARE VARIABLE dl INTEGER;
DECLARE VARIABLE d2 INTEGER;
BEGIN
SELECT resultl,
result?2
FROM strnormalize(:sl,
:s2)
INTO :s1,
1823
templ = '';
result = '"';
carry = 0;
WHILE (
1 =
1) DO
BEGIN
SELECT result
FROM dig(:sl,
rtempl)
INTO :d1;
SELECT result
FROM dig(:s2,
rtempl)

"column"

method.



INTO :d2;

IF (
dl IS NULL AND
d2 IS NULL) THEN
BEGIN
IF (
carry <>
0) THEN
result =
carry ||
result;
SUSPEND;
EXIT;
END ELSE
BEGIN
IF (
dl =
-1 OR
dz2 =
-1) THEN
result =
L
result;
ELSE
BEGIN
IF (
dl IS NOT NULL) THEN
carry =
carry +
dl;
IF (
d2 IS NOT NULL) THEN
carry =
carry +
d2;
result =
(carry - (carry / 10) * 10) ||
result;
carry =
carry /
10;
END
END
templ =
templ ||
END
END
A
J*

n

this multiplies string "s" by "dig" using repeated additions.



sTa nponenypa yMHOXAaeT CTPOKY S Ha Lejioe umMcJjo dig MHOI'OKpAaTHBEIM CJIOXEHMEM

*/

CREATE PROCEDURE strdigmul (
s VARCHAR (1000),
dig INTEGER
)
RETURNS (
result VARCHAR (1000)
)
AS
BEGIN
result = '0';
WHILE (
dig >
0) DO
BEGIN
SELECT result
FROM stradd(:result,
:s)
INTO :result;
dig =
dig -
1;
END
SUSPEND;
END

A

/*

this subtracts string "s2" from string "sl1" using old-
school "column'" method.

sTa Hnponengypa BEYMUTAET CTPOKY S2 m3 CcTpokm sl "B cronbux'.

*/

CREATE PROCEDURE strsub (
sl VARCHAR (1000),
s2 VARCHAR (1000)

)

RETURNS (
result VARCHAR (1000)

AS
DECLARE VARIABLE templ VARCHAR(1000) ;
DECLARE VARIABLE carry INTEGER;
DECLARE VARIABLE n INTEGER;
DECLARE VARIABLE dl INTEGER;
DECLARE VARIABLE d2 INTEGER;



SELECT resultl,

result?2

FROM strnormalize(:sl,

:s2)

INTO :s1,

1825

templ = ;
result = '';
carry = 0;
WHILE (

DO

BEGIN

SELECT result
FROM dig(:sl,
:templ)
INTO :d1;
SELECT result
FROM dig(:s2,

dl IS NOT NULL)

carry +

d2 IS NOT NULL)

carry -

rtempl)
INTO :d2;
IF (
dl IS NULL AND
d2 IS NULL) THEN
BEGIN
SUSPEND;
EXIT;
END ELSE
BEGIN
IF (
dl =
-1 OR
dz2 =
-1) THEN
result =
LU
result;
ELSE
BEGIN
IF (
carry =
dl;
IF (
carry =
d2;
n=0;
WHILE (
carry <
0) DO

BEGIN

n =

THEN

THEN



n +

1;
carry =
carry +
10;
END
result =
(carry - (carry / 10) * 10) ||
result;
carry =
(carry / 10) -
n;
END
END
templ =
templ ||
o
END
END
A
/*

this multiplies string "s1" by "s2" using old-school "column" method.

sTa mOpolienypa yMHOXaeT CTPOKYy S1 Ha cTpoky sZ "B crosbux".

*/

CREATE PROCEDURE strmul (
sl VARCHAR (1000),
s2 VARCHAR (1000)

)

RETURNS (
result VARCHAR (1000)

AS

DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
BEGIN

templ =

frac =
n=0;
result
mul =
WHILE
1 =

VARIABLE n INTEGER;

VARIABLE d2 INTEGER;
VARIABLE templ VARCHAR (1000);
VARIABLE frac VARCHAR (1000);
VARIABLE mul VARCHAR (1000) ;

Y.
’

Iol;

- lol;
sl;
(



1) DO
BEGIN

SELECT result
FROM dig(:s2,

:templ)

INTO :d2;

IF

d2 IS NULL) THEN

BEGIN

END
IF

SELECT result

FROM stradd(:frac,
tresult)

INTO :result;

SUSPEND;

EXIT;

dz2 <>
-1) THEN

BEGIN

END

SELECT result
FROM stradd ( (

FROM strdigmul (:mul,

:d2)),
tresult)

INTO :result;

SELECT result

FROM strdigmul (:mul,
10)

INTO :mul;

ELSE

BEGIN

END

frac = result;

WHILE (

n >

0) DO

BEGIN
SELECT result
FROM strshift(:frac)
INTO :frac;

END
result = '0';
mul = sl;

templ =

templ ||

SELECT result



END
END

/*
this compares strings "sl" and "s2". Unsignificant zeroes are allowed.

sTa npoienypa CpaBHMBAET CTPOKY S1 co cTpokor sZ2. O6pabaTeBanTCs
CUTyaINN JIUOAPYIIMX/3aBeplanimx HyJen
*/

CREATE PROCEDURE strcomp (
sl VARCHAR(1000),
s2 VARCHAR (1000)

)

RETURNS (
result INTEGER

AS
DECLARE VARIABLE templ VARCHAR(1000) ;
DECLARE VARIABLE 11 INTEGER;
DECLARE VARIABLE 12 INTEGER;

BEGIN
SELECT resultl,
result?2
FROM strnormalize(:sl,
:82)
INTO :s1,
1823

IF (
sl =
s2) THEN
result = 0;
ELSE
BEGIN

11 = 0;
templ = '';
WHILE (sl NOT LIKE templ) DO
BEGIN
templ =
templ ||
Vo,

11 =



11 +

1;
END
12 = 0;
templ = "';
WHILE (s2 NOT LIKE templ)
BEGIN
templ =
templ ||
12 =
12 +
1;
END
WHILE (
11 <
12) DO
BEGIN
sl =
o' |
sl;
11 =
11 +
1;
END
WHILE (
12 <
11) DO
BEGIN
s2 =
0" 1|
s2;
12 =
12 +
1;
END
IF (
sl =
s?2) THEN
result = 0;
ELSE
IF (
sl <
s2) THEN
result = -1;
ELSE
result = 1;
END
SUSPEND;

END

A

DO



/*

this calculates factorial of string "s"

STa rnpoliengypa Bo3BpamaeT @aKTOpI/IaJY CTPOKM S

*/

CREATE PROCEDURE strfactorial (
s VARCHAR (1000)

)

RETURNS (
result VARCHAR (1000)

)

AS
DECLARE VARIABLE cmp INTEGER;
BEGIN
result = s;
WHILE (
1 =
1) DO
BEGIN
SELECT result
FROM strcomp(:s,
111)
INTO :cmp;
IF (
cmp =
0) THEN
BEGIN
SUSPEND;
EXIT;
END ELSE
BEGIN
SELECT result
FROM strsub(:s,
|1l)
INTO :s;
SELECT result
FROM strmul (:result,
:s)
INTO :result;
END
END
END
A
/*

this raises string "s" to '"dig" power using repeated multiplications.



STa Hnpolrenypa BO3BOAMT CTPOKY S B LEJIOYMCIJIEHHYI

I'O YMHOXEHMA .

*/

CREATE PROCEDURE strdigpwr (
s VARCHAR (1000),
dig INTEGER

)

RETURNS (
result VARCHAR (1000)

)

AS
BEGIN
result = '1';
WHILE (
dig >
0) DO
BEGIN
SELECT result
FROM strmul (:result,
:s)
INTO :result;
dig =
dig -
1;
END
SUSPEND;
END
A
/*
this divides string '"sl " by string

CcTelrleHp MeTOIOM MHOI'OKOPpAaTHO

"Maxdigits'" limits amount of

decimal digits in resulting periodical fraction (if any).

BTa npornenypa IOeJUT CTPOKYy sl Ha cTpoky s2. lapameTp maxdigits orpaHMuMBaeT

KoOJIMm4eCTBO 3HAKOB B CJjy4dae,

ecJIiM pe3yJyiIbTaTOM IOeJICHMA ABJIAeTCHA INNeprnomndyecKad OeCATHUMYHAaA ﬂpO@b.

*/

CREATE PROCEDURE strdiv (
sl VARCHAR (1000),
s2 VARCHAR (1000),
maxdigits INTEGER

)
RETURNS (



result VARCHAR (1000)

AS
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE
DECLARE

BEGIN

divisor

WHILE (
cmp >
0) DO
BEGIN

SELECT result
FROM strcomp (:

INTO
IF (

VARIABLE
VARIABLE

n INTEGER;
cmp INTEGER;

VARIABLE m INTEGER;

VARIABLE
VARIABLE
VARIABLE
VARIABLE
VARIABLE

s2;

:82)
rcmp;

cmp >
0) THEN

BEGIN
SELECT result
FROM strdigmul (:s2,

END

END

10)
INTO

ELSE

IF (
cmp
0)

BEGIN

result

182

att VARCHAR (1000);

d INTEGER;

len INTEGER;

cond INTEGER;

divisor VARCHAR (1000) ;

sl,

THEN

my

SUSPEND;

EXIT;

END

SELECT result
FROM strshift(:s2)

INTO

1823



len

maxdigits) THEN

BEGIN
SUSPEND;
EXIT;
END
IF (
len =
n +
1) THEN
BEGIN
IF (
result =
'') THEN
result = '0';
result =
result ||
END
d = 9;
WHILE (
d >=
0) DO
BEGIN

SELECT result
FROM strdigmul (:s2,

:d)

INTO :att;
SELECT result
FROM strcomp(:sl,

catt)

INTO :cmp;

IF

(

cmp <
0) THEN
d =

ELSE
BEGIN

SELECT result



FROM strsub(:sl,
ratt)
INTO :s1;

SELECT result
FROM strcomp(:s2,

:divisor)
INTO :cond;
result =

result ||

d;

d = -1;
IF (

cmp =

0 AND

cond =

0) THEN
BEGIN

SUSPEND;

EXIT;
END

SELECT result
FROM strshift(:s2)
INTO :s2;
END
END
END
END

/7('

ladies and gentelmen! Now here the exponent! An exponent is calulated using

Taylor series.

FBapabaHHas apobws: TO, panM Yero BCE 3aTeBajioChk. SKCHOHEHTA pacCUMTBBAETCH IIO

psany Tenopa.

*/

CREATE PROCEDURE strexp (
s VARCHAR (1000),
maxdigits INTEGER,
members INTEGER

)

RETURNS (
result VARCHAR (1000)



AS
DECLARE VARIABLE n INTEGER;
DECLARE VARIABLE p VARCHAR (1000);
DECLARE VARIABLE f VARCHAR (1000);
BEGIN
p="'1";
f="11";
n = 0;
result = '1"';
WHILE (
n <
members) DO
BEGIN
n =
n +
1;
SELECT result
FROM strmul (:p,
:s)
INTO :p;
SELECT result
FROM strdigmul (:f,
in)
INTO :f;
SELECT result
FROM stradd(:result,
(
SELECT result
FROM strdiv (:p,

. £,
:maxdigits)))
INTO :result;
END
SUSPEND;
END
A
/*

we have to test it!

HeyXeJid MEl 5TO He [IPOBEPMM?

*/

SELECT result
FROM strexp('l’',
10,
20)



/*

The result is 2.718281823. Real value is e=2.718281828, we've got an

error in last digit. Not bad, yeah?

Exponent opens a door to high math for us, but it is about math,

not about Firebird.

Thank you.

pesynerar: 2.718281823
HACKOJIBKO S INOMHI, e=2.718281828, To ecrhr ommbka B [NOCJEIHEM 3HAKe.

Hemnioxo, Benb HnpasBha?

WMess Ha pykax SKCIOHEHTY NOJIOXUTEJIBLHEIX YMCEeJI, Nepen HaMM OTKPETE BCEe IBEpPHM.
IlansHenmee uMeeT OTHOIEHME K YUEOHMKY MaTeMaTHUKM 3a CeIbMOM KJjacc, HO, YBE,

VXKEe HEe MMEEeT HMKAKOI'O OTHOHmeHMs K Firebird.

Cnacmbo 3a BHMMAaHMUE.

*/

A

SET TERM *"



