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/*In this workbench, Robyn Page and Phil Factor dec
Matrix handling and Matrix Mathematics in SQL. They
needs a clear head and think in terms of set-based

ide to tackle the subject of
maintain that ' One just
operations ' */

/* | think that we need to lay to rest the idea tha

are just as easy as they are in a procedural langua
terms of set-based operations.

If you're not aware of the usefulness of matrix ope
underlie a lot of linear equations and statistics (
SQL!). They're used a lot in games programming, and
sticky SQL problems such as reserving seats or time
lot of SQL Problems that can be solved with matrice
we're including the SQL Source file in the speech-b
production-quality code: as in all of our workbench
the points as clearly as we can. */

/* we'll create a table to store two-dimensional ar
digits precision. You'll see that we can create any
down on the chore of creating tables. It also means
hardwired to a common matrix table. Of course, you
your data.*/
IF OBJECT_ID (N'matrix’ ) 1S NOT NULL
DROP TABLE matrix

CREATE TABLE matrix  (

[Name] VARCHARL0),

X INT NOT NULL,

y INT NOT NULL,

element NUMERIC (9, 2) NOT NULL

PRIMARY KEY ([name] , X, V))

/* Yes, this allows the use of sparse arrays, buty ou would usually need to handle gaps. Note the
compound primary key. This automatically prevents d uplication of data in a cell (try it in order
to convice yourself) and provides a reasonable inde x for most operations. If you use very large
matrixes, you will need to provide an extra coverin g index. */
/* now let's fill matrix 'A" with some spoof data s 0 we can just do some simple stuff such as
summing the rows and columns */
--we'll choose a ten by fifteen matrix
SET NOCOUNT ONcut down on the badinage
DELETE FROMmatrix ~WHEREName] ='A'
DECLARE@ii INT, @jj INT
SELECT @ii =1, @jj =1
WHILE @ii <=10-- loop around as if we were C# programmers!
BEGIN
WHILE  @jj <=15
BEGIN
INSERT INTO matrix SELECT'A' , @ii , @jj , RAND)* 200
SELECT @jj =@jj +1
END
SELECT @jj =1, @ii =@ii +1
END
/* now the simple way to do a summation is by using the built-in grouping functions such as
ROLLUP and CUBE */
SELECT [X/Y] =CASE WHENGROUPINGy) =0
THEN CASTy AS VARCHARS®))
ELSE 'Sum’
END
1" =SUM CASE WHENx=1 THEN element ELSE 0 END,
'2' =SUM CASE WHENx=2 THEN element ELSE 0 END,
'3'" =SUM CASE WHENx=3 THEN element ELSE 0 END,
‘4" =SUM CASE WHENx=4 THEN element ELSE 0 END,
'5' =SUM CASE WHENx=5 THEN element ELSE 0 END,
'6'" =SUM CASE WHENx=6 THEN element ELSE 0 END,
7" =SUM CASE WHENx=7 THEN element ELSE 0 END,
8' =SUM CASE WHENx=8 THEN element ELSE O END,
9" =SUM CASE WHENx=9 THEN element ELSE 0 END,
10" =SUM CASE WHENx=10 THEN element ELSE 0 END,
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‘total' =SUM element )
FROMmatrix WHEREname] ='a'
GROUP BYy WITH ROLLUP ORDER BY GROUPINGy), y

w1 | 2 | 3 | 4 | 5 | & | 7 | | g |10 | total |
T E1 }25.#8 14033 14116 4729 49,97 13418 11952 17206 16947 13193 125145
2 z 17038  BR2 4883 4328 11270  E5.E4 14.05 17377 12285 | 16757 | 92363
3 3 14912 14226 208 1255 439 17558 17373 10047 833 191,42 125744
4 4 12181 9252 13444 7094 19291 2018 4402 14611 18102 | 176012 | 12380
5 5 B335 84.43 13198 185718 19301 16BYVE | Fag2 1131 338 19456 @ 1207.52
g B 73 13347 94EB2 588 11865 4639 2813 16326 1674 /9 77503
7 Fi E3.38 133.44  B277 1821 14830 11242 11134 10753 16856 19665 113360
=) g 11200  B4IE 17321 4870 73,24 4663 17679 | 17478 12379 4228 1031.58
3 3 5407 613 14443 | BR1Z2 91 .47 .55 5415 12237 2558 3620 82313
10 | 10 12092 4659 3704 22,40 17747 1357 178eE3 1M 1134 188 10571
1] n 3E7 10653 19119 12657 6023 19333 | B7.9T 17.15 V076 5203 88928
12 | 12 13464 4699 187.24 | 7353 8,20 15387 14217 5285 3084 5320 1313
13 | 13 12857 17913 532 5492 13952 18709  91.40 11.84 14576 10471 10697
14 | 14 50.86 84.02 7338 27.44 3553 4.1 7a28 50,43 150,00 139392 71037
15 | 15 8316 17410 828 5653 2755 8.0 Fooz 18387 148497 2300 343
16 | Sum 148555 152268 162462 103755 154673 160360 7142492 170471 155480 183982 15351.04
/* note that, if you are using sparse arrays, you m ay need to do this.
First, we'll put in a few drips and drabs of data*/
DELETE FROMmatrix ~WHEREnhame] ='z'
INSERT INTO matrix SELECT 'z' |, 3,5, RAND)* 200
INSERT INTO matrix SELECT 'z' |, 7, 8, RAND)* 200
INSERT INTO matrix SELECT 'z' , 2, 3, RAND)* 200
SELECT [X/Y] =CASE WHENGROUPINGydimension.number ) =0

THEN CAST ydimension.number AS VARCHAR®))
ELSE 'Sum’
END

1" =SUM CASE WHENx=1 THEN element ELSE 0 END,

2" =SUM CASE WHENx=2 THEN element ELSE 0 END,

'3'" =SUM CASE WHENx=3 THEN element ELSE 0 END,

‘4" =SUM CASE WHENx=4 THEN element ELSE 0 END,

'5'" =SUM CASE WHENx=5 THEN element ELSE 0 END,

'6'" =SUM CASE WHENx=6 THEN element ELSE 0 END,

7" =SUM CASE WHENx=7 THEN element ELSE 0 END,

‘8" =SUM CASE WHENx=8 THEN element ELSE 0 END,

'9" =SUM CASE WHENx=9 THEN element ELSE 0 END,

10" =SUM CASE WHENx=10 THEN element ELSE 0 END,

‘total' =COALESCESUM element ), 0)
FROM( SELECT number FROMnumbers WHEREnumber <=10) ydimension
LEFT OUTERJOIN matrix ON ydimension.number =y AND name='z'
GROUP BY ydimension.number WITH ROLLUP
ORDER BY GROUPINGydimension.number ), ydimension.number

w1 ]2 |3 |4 [5 |8 |7 |8 |8 |10 |t |
7 | EIZI.EIIZI noo o0oo 000 000 000 000 000 000 000 000
2 2 oo o000 0oo 000 000 000 000 000 000 000 000
2 3 ooo 1081 000 000 000 000 000 000 000 000 1061
4 4 oo ooo 000 000 000 000 000 000 000 000 000
b ] oo o000 Y843 000 000 000 000 000 000 000 Y943
E E oo 0oo Q008 000 000 000 000 000 000 000 000
v v oo ooo 000 000 000 000 000 000 000 000 000
2 2 oo o000 000 000 000 000 Y341 000 000 000 Y34
g 3 oo ooo 000 000 000 000 000 000 000 000 000
10 | 10 oo o000 0oo 000 000 000 000 000 000 000 000
11 Sum | 000 10B1 Y943 000 000 000 F3I41 000 000 000 16345
/* if this is tedious, then use a procedure. Well, of course it's tedious! */
IF OBJECT_ID ( N'AggregateMatrix' ) IS NOT NULL

DROP PROCEDURBggregateMatrix
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GO
CREATE PROCEDURRBggregateMatrix

@NameVARCHARS) ='A" , @Aggregation VARCHAR10) ='SUM'

AS
DECLARE@ii INT, @MaxINT, @SQLVARCHARS000 )

SELECT @ii =1, @maxMAX x) FROMmatrix ~WHEREname] =@Name

SELECT @SQt'Select [X/Y]=case when grouping(y)=0
then cast(y as varchar(6))
else "'n> +@Aggregation +"'

end,

WHILE @ii <=@max

SELECT @SQE@SQL™ +CAST @ii AS VARCHARS))

+ =" +@Aggregation +'(case when x='

+ ' then element else 0 end),’ , @i
SELECT @SQE@SQL"total"=' +@Aggregation +'(element)
from matrix where [name]="' +@name"

group by y with rollup order by grouping(y),y'
EXECUTE( @SQL

IF @@error>0 PRINT @SQL

GO

/* and while we're about it, we'll add a procedure

cut-down version of the one above */

IF OBJECT_ID (N'SimpleMatrix’ ) 1S NOT NULL
DROP PROCEDURBIimpleMatrix

GO

CREATE PROCEDURIBimpleMatrix

@NameVARCHARS) ='A'

AS

DECLARE@ii INT, @MaxINT, @SQLVARCHARS000)

to do a simple matrix. This will just be a

+CAST @ii AS VARCHARS))

=@ii +1

SELECT @ii =1, @maxMAX x) FROMmatrix ~WHEREname] =@Name

SELECT @SQ&'Select [X/Y]=cast(y as varchar(6))'
WHILE @ii <=@max

SELECT @SQt@SQL',

+CAST @ii AS VARCHARDS))

+ "'=sum(case when x=' +CAST @ii AS VARCHARS5))
+ ' then element else 0 end)' , @il =@ii +1

SELECT @SQE@SQL'
from matrix where [name]="' +@name™ group by y'
EXECUTE( @SQL

IF @@error>0 PRINT @SQL

GO

/* OK Let's try them out! */
EXECUTE SimpleMatrix a'

o I | 2 E | 4 | 5 | & & | 2 | 4 [ 10
1 |1 (2548 14039 14176 4729 43997 19478 11952 17206 16947 19193
2 |2 17038 BS52 4689 4326 11270 G5E4 1405 17377 12285 16757
3 |3 14902 14226 11208 12557 4394 17558 17373 10047 8327 19142
4 |4 12181 9252 13444 7094 | 19291 8018 4402 | 14611 181.02 17512
5 |5 6338 8443 13198 18519 19300 1BG7E  7IS2 11091 338 19456
B |65 7311 13947 9462 5881 | 11865 4639 2813 | 16325 1674 3591
7 |7 ee3z 13944 B277 1821 14830 11242 11134 10753 16856 196.65
8 |8 11200 S416 17321 4870 7924 4BE3  17RFI 1747 12379 4278
9 |9 5907 7613 | 14449 6612 | 9147 9155 5415 | 12237 2598 | 96.60
10 | 10 18092 4653 3704 2840 17747 1357 17963 11116 11341 168.82
1 |11 367 10853 19119 12657 028 19333 6777 1715 7076 5203
12 |12 18464 4699 18724 7959 | 7520 15387 14217 5285 3084 | 5980
13 |13 13957 17913 532 5453 13952 187.09 9140 1184 14576 10471
14 | 14 5086 9402 7938 2744 3658 421 7828 | 5048 150.00 13912
15 | 15 8316 17410 8281  BR53 2755 7820 7002 18997 14897 2300

/* In order to do a few common matrix examples
us to get matrix data in there easily, in the forma
very handy when you are doing regression testing

, we need to devise a few helper functions
t that is easy to check for errors. This is
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Before we do the routine, let's just make sure you have a number table.... */

IF OBJECT_ID ( N'spMaybeBuildNumberTable' ) IS NOT NULL
DROP PROCEDUREpMaybeBuildNumberTable

GO

CREATE PROCEDUREpMaybeBuildNumberTable

@size INT=10000 --or whatever size you want to have for your number table
AS

BEGIN

SET NOCOUNT ON

IF NOT EXISTS ( SELECT * FROMdbo.sysobjects --check to make sure you have one

WHEREd = OBJECT_ID( N'[dbo].[Numbers]' )
AND OBJECTPROPERTYd , N'lsUserTable’ ) = 1)
BEGIN --create it and stock it.
CREATE TABLE [dbo].[Numbers] (
[number] [int] ,
CONSTRAINT[Index_Numbers] PRIMARY KEY CLUSTERED

[number] ASC
) ON [PRIMARY]
) ON [PRIMARY]
--right lets stock it. Jeff would hate this code.
DECLARE@ii INT
SELECT @ii=1
WHILE ( @ii <=@size)
BEGIN
INSERT INTO NUMBERSNUMBER SELECT @Il
SELECT @Il =@l +1

END

END
END
/~k
Now we can add the function that takes a string rep resentation of a matrix, just like you see in
the textbooks, and returns the SQL Equivalent (Plea se try it out just to see what it does). It
could be done iteratively, but we have opted for th e must faster TSQL-Special technique. If you
are using a different dialect, you'll have to do it the slow iterative way instead, but we're

using SQL Server!

*/

GO

IF OBJECT_ID ( N'dbo.MatrixValuesOf' ) IS NOT NULL
DROP FUNCTIONdbo.MatrixValuesOf

GO

CREATE FUNCTIONdbo.MatrixValuesOf (
@Matrix VARCHARMAX,
@NameVARCHAR10)

)
RETURNS@MatrixValues  TABLE
(
-- columns returned by the function
name VARCHAR10) NOT NULL,
X INT NOT NULL,
y INT NOT NULL,
[Value] NUMERIC (8, 2)
)
AS
BEGIN
DECLARE@y INT, @xINT, @Value VARCHAR200)
DECLARE @MyTable TABLE ( TheOrder INT PRIMARY KEY ,
TheChar CHAR1) NOT NULL, x INT,y INT,
Thevalue NUMERIC (8, 2),
strvalue VARCHAR200))
SELECT @x1, @y1, @Value="
INSERT INTO @MyTable ( TheOrder , TheChar )
SELECT number, SUBSTRING @Matrix , number, 1)
FROMnumbers WHEREnumber <=LEN( @Matrix )
UPDATE @MyTable
SET @x =x= CASE WHENTheChar =" THEN @x1 WHENTheChar =CHAR 13) THEN 1 ELSE @x END
@y =y= CASE WHENTheChar =CHAR 13) THEN @y+1 ELSE @y END
@value =strvalue =CASE WHENTheChar IN ('' , CHAR13)) THEN"
WHEN'1234567890-+.' LIKE '%' +theChar +'%' THEN @value +TheChar ELSE @value END
INSERT INTO @MatrixValues
SELECT @Name x, y, CAST RTRIM LTRIM( CASE WHENISNUMERI( strValue )=1 THEN strValue ELSE '0' END)
AS NUMERICS, 2))
FROM@MyTable WHERETheOrder IN ( SELECT MAX TheOrder ) FROM@MyTable GROUP BYX, y)
RETURN
END
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GO

--s0 let's test it out now....

DECLARE @matrixA VARCHAR2000)
SELECT @MatrixA =

'2, 34, 67.78

4, 5,7

5, 457, 8.65'

SELECT * FROMMatrixValuesOf ( @MatrixA , '

/* Wee!! that worked, didn't it!
name X y Value

2.00
34.00
67.78
4.00
5.00
7.00
5.00
457.00
8.65

20000 DD
WNFRPWNEFE WN P
WWWNNNRER PP

--Let's double-check...

DELETE FROMmatrix ~WHEREName] ='Z'
INSERT INTO matrix

SELECT * FROMMatrixValuesOf  (

a'

'5.31, 1.54, 0.09, 3.60, 8.64, 1.01, 8.05, 3.59, 2. 61, 8.59
4.61, 2.29, 9.16, 4.19, 8.17, 0.29, 6.92, 9.96, 9. 00, 3.68
8.56, 9.67, 6.40, 4.25, 2.39, 7.30, 0.42, 2.62, 3. 73, 2.54
8.86, 6.47, 1.06, 6.98, 3.54, 1.05, 2.93, 1.85, 4. 35,4.11
4.14,1.64,2.35, 2.11, 6.08, 6.52, 3.07, 9.62, 0. 67, 8.32'
')
EXECUTE SimpleMatrix 'z'

. 1 |2 |3 |+ |5 |8 [z |& I8 |10 |
1 |1 1531 154 009 360 864 1.0 805 359 261 853
2 2 461 229 918 413 817 029 B92 996 900 ZE3
3 K] g8h6 967 G640 425 239 FaA0 042 2E2 373 2H4
4 4 886 E47 108 ES3 354 105 293 185 438 4N
5 5 414 1B4 235 211 BO3 EBRZ 307 962 0OE7 B32

/* Now we can get started!

matri x multiplication by a scal ar

*/
DELETE FROMmatrix ~WHEREName] ='s'
INSERT INTO matrix
SELECT * FROMMatrixValuesOf  (
"4, 5,-56
14, 11, 43
-43, -4, 62'
st )
INSERT INTO matrix
SELECT 't' , X, Yy, element *2
FROMmatrix s
WHEREs.[name] ='s'
--and let's see the result....
EXECUTE SimpleMatrix 't
/* so scalar arithmetic is absurdly simple and need

o I e [

1 |1 800 1000 -11200
o 2 2800 000 8600
3 B600 800 124.00

/*

concern us no longer */
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Matri x Addition

Here is how we do Matrix Addition */

--pop in Matrix A
DELETE FROMmatrix ~WHERE[Name] ='a’'
INSERT INTO matrix
SELECT * FROMMatrixValuesOf  (
'10, 13, -2
12, 1, 4
-4,-4, 6' :
Q)

--add in Matrix B
DELETE FROMmatrix ~WHERE[Name] ='b'
INSERT INTO matrix
SELECT * FROMMatrixValuesOf  (
'3,24, 2
-4, 14, 46
1, 3,-5 ,
v )
--now create a matrix 'c' which is the matrix addit ion of Aand B
DELETE FROMmatrix ~WHEREName] ='c'
INSERT INTO matrix
SELECT 'c' ,ax ,ay ,aelement +b.element
FROMmatrix a
INNER JOIN matrix b
ON a.x =b.x
AND a.y =bh.y
WHEREa.[name] ='a’ AND b.[name] ='b'
--and let's see the result....
EXECUTE SimpleMatrix ‘c'

/*

Xy 1 2 3

1 13.00 37.00 0.00
2 8.00 15.00 50.00
3 -3.00 -1.00 1.00
*

/*

Matri x subtraction

and matrix subtraction is just as easy */
DELETE FROMmatrix ~WHEREName] ='d'
INSERT INTO matrix
SELECT 'd" ,ax ,ay , aelement -b.element
FROMmatrix a
INNER JOIN matrix b
ON a.x =b.x
AND a.y =b.y
WHEREa.[name] ='a' AND b.[name] ='b'
/* and now let's see it! */
EXECUTE SimpleMatrix d'

/*

Xy 1 2 3

1 7.00 -11.00 -4.00
2 16.00 -13.00 -42.00
3 -5.00 -7.00 11.00
*

/*

Matrix Multiplication

So you think you can do the same thing with matrix multiplication eh? Just use a "*' instead of a

'-'? Think again. this is where it gets more compli cated
We'll multiply two nice simple matrices...*/

DELETE FROMmatrix ~WHEREname IN ('e' ,'f" )
INSERT INTO matrix
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SELECT * FROMMatrixValuesOf  (

1,2,3
4,5, 6'
e )
INSERT INTO matrix

SELECT * FROMMatrixValuesOf  (
'7, 8
9, 10
11,12 ,
)

/* create the result of the matrix multiplication * /
INSERT INTO matrix
SELECT'g" , xf,ye, SUMee*ef)
FROM
( SELECT [ee] =e.element , [ef] =f.element | [xe] =e.x , [ye] =ey , [xf] =fx ,[yf] =fy
FROMmatrix e
INNER JOIN
Matrix f
ON e.x =fy
WHEREe.[name] ='¢" AND f.[name] ='f" ) pairs
GROUP BYye, xf

EXECUTE SimpleMatrix 'g'

w1 | 2 |
1 |1 | 5300 6400
2 |2 139.00  154.00

Matri x Hori zontal concatenation

--horizontal concatenation is cool
--pop in Matrix A
DELETE FROMmatrix ~WHEREName] ='a’
INSERT INTO matrix
SELECT * FROMMatrixValuesOf  (
'10, 13, -2
12, 1, 4
-4,-4, 6 ,
a
--add in Matrix B
DELETE FROMmatrix ~WHERE[Name] ='b'
INSERT INTO matrix
SELECT * FROMMatrixValuesOf  (
'3,24, 2
-4, 14, 46
1, 3,-5 ,
v )
--now create a matrix 'c' which is A and B concaten ated ( normally, you'd put the MAX value into
a variable, of course but we wanted to keep it simp le)
DELETE FROMmatrix ~WHEREName] ='c'
INSERT INTO matrix
SELECT 'c' , [x] =CASE name WHEN<a' THEN x ELSE x+( SELECT MAX x) FROMmatrix ~WHEREname] ='a' )
ENDy, element
FROMmatrix t WHEREt.[name] IN ('a" ,'b" )

EXECUTE SimpleMatrix ‘c'

wA |1 ]2z |3 |4 [5 |6

1 1000 1300 200 300 2400 200
2 1200 1.00 400 400 1400 4600
3 -400 -400 EO00 100 300 500

Ilk_._ar\j—t

/*
Matri x Vertical Concatenation

or we can do it vertically (sentiment about the va riable applies here too */
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DELETE FROMmatrix ~WHEREName] ='c'
INSERT INTO matrix
SELECT '¢' , [x] =x,[y] =CASE name WHENa' THENy ELSE y+( SELECT MAXy) FROMmatrix
='a’ ) END element
FROMmatrix t WHEREt.[name] IN ('a" ,'b" )

EXECUTE SimpleMatrix 'c'

s |1 EIE ||
1 1000 1300 200
2 1200 1.00 400
3 400 | -400 600
4 300 | 2400 200
b

B

-4.00 | 14.00 @ 4600
1.00 | 200 -BOO0

o |on = oo raf—

Matrix Transposition

Fine, so how do we do Matrix transposition? */

DELETE FROMmatrix ~WHERE[Name] ='t'
INSERT INTO  matrix

SELECT * FROMMatrixValuesOf  (
1, 2, 3
4, 5, 6 ,
i
DELETE FROMmatrix ~WHERE[Name] ='u’
INSERT INTO matrix
SELECT 'u" , [X] =y, [y] =x, element
FROMmatrix t WHEREt.[name] ='t'

EXECUTE SimpleMatrix 'u" --and display the transposed matrix

)
1 1100 400
2 200 500
3 300 EO0

I|l'.n_'ll‘\_'l—l

/*

Rendering a matrix as a string

So now, just to finish off with a flourish, we'll reverse-out our 'MatrixValuesOf' Function, so
we can represent the results in a string. This mean s that we could make an easier test harness
and could squirrel matrixes away in string form. */

IF OBJECT_ID ( N'StringMatrix' ) IS NOT NULL

DROP PROCEDURBtringMatrix
GO
CREATE PROCEDURIStringMatrix
@NameVARCHARS) ='A" ,
@String  VARCHARMAX OUTPUT
AS
SET NOCOUNT ON
DECLARE@ii INT, @MaxINT, @SQLNVARCHAR4000)
SELECT @ii =1, @maxMAX x) FROMmatrix ~WHEREname] =@Name
WHILE @ii <=@max

SELECT @SQECOALESCE@SQL'

+' , 'Select @string=coalesce(@String,")+' )+ 'right(" "+cast(cast(sum

(case when x="  +CAST @ii AS VARCHARS))

Page 8 of 9

WHERE[name]

+ ' then element else 0 end) as numeric(9,2)) as varc har(12)),10)' +CASE WHEN@Ii <@maxTHEN

" ELSE '+"
END @ii =@ii +1
SELECT @SQE@SQL'
from matrix where [name]="" +@name™ group by y'
EXECUTEsp_ExecuteSQL @SQLN' @String varchar(max) output' , @String =@String OUTPUT
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IF @@error>0 PRINT @SQL

, @String OUTPUT

GO

DECLARE@String VARCHARMAX
EXECUTE StringMatrix a'
SELECT @String

/* 10.00, 13.00, -2.00

12.00, 1.00, 4.00

-4.00, -4.00, 6.00

So we are ready for a more exacting test... */

DELETE FROMmatrix

INSERT INTO matrix

SELECT * FROMMatrixValuesOf
192.96, -55.82, 92.33, 55.86,
192.08, 177.95, 167.00, 196.71,
12.00, 54.32, 104.72, 63.03,
102.87, 189.95, 19.50, 170.58,
171.93, 62.35, 88.21, 54.73,
44,19, 150.64, 196.40, 17.24,
199.20, 190.81, -38.56, 53.04,
104.10, 41.95, 175.17, -100.81,
126.57, 26.02, 20.88, 59.68,
184.44, 27.17, 85.33, 139.79,
195.55, 3.82, 170.43, 170.51,
135.32, 36.93, 28.97, -111.45,
84.04, 107.10, 19.77, 3.20,
16.90, 42.28, 73.41, 154.76,
66.61, 37.63, 62.82, 87.71,

,X)

GO

DECLARE@String VARCHARMAX
EXECUTE StringMatrix 'X
SELECT @String
/* which produces this! (phew)

192.96,
192.08,
12.00,
102.87,
171.93,
44.19,
199.20,
104.10,
126.57,
184.44,
195.55,
135.32,
84.04,
16.90,
66.61,

So, what goes in comes out (it took a little bit of
we'll take it in this workbench and we'll leave you
inversion and determinants. Now, the next puzzle is
other programming puzzles. It would be fascinating

used.
*/

-55.82,
177.95,
54.32,
189.95,
62.35,
150.64,
190.81,
41.95,
26.02,
27.17,
3.82,
36.93,
107.10,
42.28,
37.63,

92.33,
167.00,
104.72,
19.50,
88.21,
196.40,
-38.56,
175.17,
20.88,
85.33,
170.43,
28.97,
19.77,
73.41,
62.82,

© Simple-Talk.com

, @String OUTPUT

55.86,
196.71,
63.03,
170.58,
54.73,
17.24,
53.04,
-100.81,
59.68,
139.79,
170.51,
-111.45,
3.20,
154.76,
87.71,

WHERE[Name] ='x'

(
58

79
183
0
91
133
47
28
82
123
149
168
69
81
102

58
79
183
0
91
133
47
28
82
123
149
168
69
81
102

AT,
.70,
.26,
.01,
.39,
.31,
.94,
.55,
.01,
.22,
.36,
A4,
.30,
.55,
.84,

AT,
.70,
.26,
.01,
.39,
31,
.94,
.55,
.01,
.22,
.36,
A4,
.30,
.55,
.84,

heaving and grunting). So this is as far as
to figure out a few little puzzles such as

how one can use these
TO learn how this sort OF technique can be

11.05,
91.51,
169.45,
80.48,
151.02,
102.52,
178.62,
82.87,
92.68,
112.38,
118.25,
68.15,
175.64,
57.64,
110.43,

11.05,
91.51,
169.45,
80.48,
151.02,
102.52,
178.62,
82.87,
92.68,
112.38,
118.25,
68.15,
175.64,
57.64,
110.43,
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53.26
58.13
117.58
146.79
175.50
146.05
48.57
38.74
119.01
38.28
78.22
189.48
29.29
96.12

185.25'

53.26
58.13
117.58
146.79
175.50
146.05
48.57
38.74
119.01
38.28
78.22
189.48
29.29
96.12
185.25
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