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VECTOR Vol. 25 No.1

Donald Mcintyre, geologist, teacher, lifelong APken and contributor to ,
died in 2009. He is remembered here by his frieadrKSmillie.
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The Minnowbrook series of APL Implementors Confeesiwas revived in 2007.

Although its proceedings are always confidentiady FSykes gives us a glimpse of
what it was like to be there.
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Income and expenditure/receipts and payments:
2010/11 2009/10 2008/09 2007/08
(R&P) (R&P) (R&P) (R&P)
£ £ £ £
Income/Receipts
Subscriptions 3977 1280 10711 6005
Vector advertising 0 0 250 0
Other 10 302 8142 0
Total receipts 3987 1582 19103 6005
Expenditure/Payments
Meetings 0 282 0 0
Administration 258 321 968 261
Vector production and despatch 4180 3725 7177 3650
Projects 201 153 169 745
Other 3 127 0 312
Total payments 4643 4608 8314 4968
Assets summary:
Bank and other balances 7410 7882 10789 26773
Debtors 1000 3207 5107 4247
Creditors -3015 -7958 -10879 -7166
Net assets 5395 3131 5017 23855
Written off 100~ 500~
~ Cancelled invoice
BAPLA membership at May 2011 (previous year's figur ~ es in parentheses)
UK FOREIGN TOTAL
Number Vectors Number Vectors Number Vectors
Sustaining* 6 (6) 28 (28) 5 (5) 42 42 11 (A1) 70 (70)
Corporate* 2 3) 10 (a5) 2 (2 15 (15) 4 (5) 25 (30)
Corp. Ind* 5 (5) 5 (5) 2 (8) 2 (8) 7 s 7 (13)
Individual 66 (70) 65 (70) 181 (185) 182 (186) 247 (255) 247 (256)
Non-voting 15 (19) 15 a9) 0O ©) 0 (0) 15 (19) 15 (29)
Life 1 Q) 1 Q) 0 ©) 0 (0) 1 (1) 1 (1)
Library 0 0) 0 ©) 5 (5) 5 (5) 5 (5) 5 (5)
Russians 11 (11) 11 11) 11 11) 11 (11)
APL Groups 12 12) 34 (34 12 12) 34 (34
415  (439)

*Add the Vector numbers in these rows to get the total subscribed for by corporate and sustaining

members

+I
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$ #
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Recent service levels of IBM Workstation APL2 V2 Windows introduced support
for Japanese characters in Unicode. APL tools ascribed for exploiting this
capacity and for introducing Japanese programnoef$t.
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Cryptography and how to use it in Dyalog APL anét.N'his is only
to the subject. The functions presented here dgetomlay with.
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The annuity differs from the other applicationghat it doesn’t need external files. It
is simply (and simple) mathematics. The programdpeces a survey of the
amortisation of an annuity loan, with the necessagtrols. For convenience we
shall define some auxiliary functions so that teeelopment of the annuity function
will be very easy, almost trivial. So, the purpasg@ist to show what is possible with

a few lines of K. The annuity loan is in wide use mortgages and a large scale of
many other types of private loans.

3 3 " ‘0
2"# # 0" J " 3 K6 "3
C # "
3 " 3 C* 6 3 # " "
# 3 C 6 " C
A3 "9 C SL 6
! 3 ! "3
3SLRE6
T ” "
3C3Q3F  C3

3

S3R3RQR8" R3 ,-

ERF#

ERF6 S3R3RQR8" R3" -

" "#" EF EF
6 S 03

SE @BL

8%



VECTOR Vol. 25 No.1

3 " # "$ i
6 #" ™3 " "

" 3 C emn "3 "6

B 3" "3 # " C "
6 /#C " C CA" 3 CC
" "C @6 " "
"" E@F6ERFC "
N H ERFC C " C
C N H " C 3
o" # " "3 6

"EOF6" SC" O SL"6
ok

SL
o

L 0 SL"

L OL" S6
> # " " ! 3



VECTOR Vol. 25 No.1
# # "
"# A "6 "5
5SEER GL FO
# A C# "G # #
, - # C 9 "
5SEERL FFO
E= C# " H# ! #C "
c# " J ! 8XC KO
# " C# " "F6
( 1#
LnH8a+H M(,$.-8,2
Me &g9j9 o L7/+H-./7/2.
b, e ~g9j& 90 L #7/2/,. b+H(/
+,e b,?2&191~'g -~g9% L +,,(-9
207,*e& . A.% f9g&o L 78(,*-,3 M(,$.-8,
LIS
IMM * fM?: -I.'f
/MM M
+,, *fla*g+?F*L.l:-'f
+, M"
)X FrLf
+. *f207,*? I1+,1a* :-g. -g.j...F*.'f
- *f Ka* g +,+t.f
JH * f+. 1-a -.f

72 *fK,a*la* ffB %+.f

Q 2>85 3" "$

87?



VECTOR Vol. 25 No.1

n 3 #
$LL##H#6 6 L U6B96
S I $LL###E6 6 L 69
&* " 1"#6( "3" "
" |# C& 2" ) 0" C "X &)*6

L )87.-~+.-8, 2$>/)/ M87 +,,(-.9
L g+7-+aH/2 +)8(,. a* B *(7+.-8, * B -,./7/2. T+./ -B)+73
‘K4 :1
f) M $8(7-/7 /5 D
L H+7-+H"
f)$
f# |
f$

%I



VECTOR Vol. 25 No.1

LnH8a+H M(,$.-8,2

Me &Qg9j9 oL 7/+H -,./7/2.
b, e ~g9 ] & 9oL #7/2/,. b+H(/
+,e b,?&191~'g ~g9oL +,,(-.9

L F-$.-8,+7-/2
*pl
a* la* Hffla* M

- $a* far  fl*$a* fa* f
-,$a* $*/$a* $ fa(..8,

~$a* Hf fl*/$a* Hf f

-$a* M !,

pl Hf)8(.8M+,,(-.9 H8+,f
pl + ta*lt-$a*t*/$a*

* p K

a*  la*Hffl,a* M
-$a*f.a* fl¥$a*fa* f
-,$,a* $*$,a* $ ta(..8,

-$ar Hf fl*$a* Hf f

p .K H fJ8, K#+9+aH/f

p K ?2t&'

p K + t,a*t-,$,a*t*/$,a*

*pF

* UM Y Hff
_,$* f* fl */$* f* f
-$* $4$* $ta(.8,
-$* Hf fI*X$* Hf f
pF HfF({7+.-8,f
pF + THt-,$*1*/$*

f* p:

[-M J-Hff
-$-f- fI4$-f- f
-$- $*/$- $ ta(..8,
-$-HffI*$- Hff
p: Hf:.,.[7/2. 7+.If
p:+ T-IT-,$-1*/$-

L:, 28)/ $8(,.7-/2 -,./7/2. #+-* 8, + )87.3+3/ H8 +, -2
L*/*($.-aH/ M78) -, $8)/ M87 :K4l

%



VECTOR

Vol. 25 No.1

f* p:l

-a l-aM  l-aHff
-$-af-a fl*$-af-a f
-$-a $*/$-a $ ta(..8,
-$aHf fl*$-a Hff
p:1 HfI+73 :K4 gf
p:1 + f-alt-$-aft*/$-a

*j

IMM [ +,, [/
IMM Hf GMM/$.-b/-,.1712. 7+.] f
+,, Hf [7-8*$+H #+9)/,.f

[+7H9 | r+HM%9/+7H9 | £(+7./7H9 118,.>H9
A7) 118,.>H9

A7) Hf 7/h(/,$9 8M #+9)/,.2f

A7) $ t7+*-8

J7) 8 T /+7THO Tr+HM%9/+7HO TH(+7./7H9 118, >H9

J7) & "

LIS

IMM * fM?: -I.'f

MM M

+,, *fla*g+?F*.I:-'f

+, M"

) *fLF*Lf

+. *f207,*? |+,1a* :-g.
- *f K,a* g +,+t.f

JH * f+. l-a-.f

72 *fK,a*la* ffB % +.f

L 4(7b/9
>*7 + [7-8*TK/#+9)/,.1:,.17/2.1]. +9)/,. T1+H+$/
M2 fLp)fIf wp+fIf .p-fIf .p)H
$8)# e?&I91~'

+ B 1/l

&I91+

?.lc&lt*11~'o
4(7b/9 $8)#2>*7I"%e>*TIM2"
A(7b/9 H f4(7b/9 +)87.-~+.-8, 2$>/*(H/f

p Hf)87.-~+.-8,8M ,,(-.9f
p + TLtFT:t:111,KIT/7)H/MMT+,, IT4(7b/9 L
*2#H+9

%

“g.j..F*f

fif .p72f

7/+77+,3/



VECTOR

Vol. 25 No.1

12>85,1 p

L

f

FI2$7-#.-8, i>-2 #7837+) #78%($/2 + 2(7b/9 8M .>/
+, +,,(-.9 H8+,

5, > .8# 2/$.-8, 8M >/ 2871/, +7/ M8(7 $8,.78H2
5, >1)-**H/ 2/$.-8, +7/ .58 $8,.78H2 +,* *-2#H+9
+* 9[+THO +,,(-.9

i>/ a8..8) 2/$.-8, 2>852 .>/ +)87.-~+.-8, 2$>/)/ 5-
/bl79 #+9)/,.B 3-b-,3 7/*/)#.-8, #+7.B -,.[7/2. #+7
a+H+$/

i>/ +* a(..8,2 +7/ 2(##82/* .8 a/>+b/ H-p/ 2#-

f
8))/,.2 " h(/2.-8,2 5/H$8)/
I-*/Ha(73 J/.> B §+,(+79 |
- M8"3+,(/,.+ $8)

%

+)87.-~+.-8, 8M

M87 >/ *+.+
8M 7/+H -,./7/2.

> 8,/ H-,/ M87
.B,.$82. +*

,a8&/2



VECTOR Vol. 25 No.1
<#
3 $ + * -
+ / (++ + E >t *
+ " A # " ! ! 6 "
n n # n A n
" 6
2.
c " " "C " "6 "2 | 2
"@ "3 "6 "C" $
.M
.3 !
I "2 ! ! I 23 "6
&3 @ # "$
o C 66 ™
3 C66
"3 n
* v 3 " 6 (
9 C~” @ @ %
.> *fM3f
LD
D
"C > " 3 .C 3 . C3 D C
"3 # *C3 fM3f C
$

00+



VECTOR

Vol. 25 No.1

t™

13

T>
D
B t*IfM 3fI

CJ 3 "3 K$

™

13

T>
D
B t*IfM 3fI

AEG66 +F R

@ ""6F

IIOII

># # n A ll#

%!

MC3C >
| 3 26 > "
36

6B
P C" #

"6

"6 E/6,6 CA



VECTOR Vol. 25 No.1

!
# 33 #9

hb 2/H/$. M78) . 5>/7/ 3_!
hb
M 3

b ! .6 B o C b " 13 26 q #

hb
M 3

&2

B 11} (#*+./ " $
h (#*+./ p M 3BH ,/3 M M78) .
M3p H

I'D

%8



VECTOR Vol. 25 No.1
A#?2 # " e " 9"
" $
h#+/pM3BHp M78).
Ap
h@#*+./Hp Bp M3 M78).
Ap
1 """ ! @ "A " ! "$
h#+/Hp M78) (#*+./pM3M78).
M3p H
' D
2
*2" 3 " !
3 "%
n @ll n n
"3 H# " M
(9 C W™ 4C # o
"6
b # 3 ## " M$
b 5-HHa/?.IM'
5-HHa/ ! M " ! !
" " "C I# "2C "
M6
42 + $0 )
Cc 2"" A2" 3 " 3 " !

$

%%



VECTOR Vol. 25 No.1

h#+72/f(#*+./Hp M78) (#+./pM 3 M78).f

_ItllalBtp..B [TMIt3

a

BtH ...B Itpl

(#*+.1 "$

L2 1+Halg

# C + " " C # 2 "C a "
cC 12 "C $ " " !
" 6
# 3 oo c"
3 + a a6
" Il6 3"
" 6 & " @ " 3

0 0 @ " 6 C 9 9%

h/H-2.21p'"...[|H-2. #+72/fM 3f
p- tTM 13

11} mm ll$
220 Talp*-$.1 TalH*-$.!

B p*-$. H*-$. @ o# p H
n 3 6 - n C # n n $ Z$, . #
3 n 9 nn $

2?20 alst | lals,
#$ !

$8H e...?&l lal/,H-2.?9".../,H-2. ~'0

$8H " "$ & " c 9 " " C ~ " "
6 8H & # # 96 $

$8H? $8H2ITS XM ' IT$,*/M,’

B # # # ! $ 9™ "
$8H 3 . C 3 "C " "$

%.



VECTOR Vol. 25 No.1
$8HL2.1T$ 1$,1*/M 1 /M, "
$8H 9 " "6 C " # $ 6 "
# $ . 6
h $8HL?.ITptHI#+72/ /+$> fM 3flfp [
M3p H
I D
52 + &0
A" A" # " $

h $8HL?.ITHTpl#+72/ [+$> fp fIfM 3f"
e...?&l lal/,H-2.?9'.../,H-2. ~'0
Ap

2" 3 MC "$

h M tHtp... fp fIfM 3f
hM

H fp f
p* fM3f

"9 s

h##+72/ [+$> M

h #

H tp

p- TM 13

B # # @ C "# 3 9
" 6 " "3% "

7IMe,? . .9# &I&ILI |~2/+$> &'0

B ”? ' " #u$

" 2HM [+$> &

%?



VECTOR Vol. 25 No.1
(9 $
h7/M #
H  tp
po tTM 13
n n 3 n C # n 6 A
3 5 E $ BLF n n mn mn mn
mn " II6 M & n 3 n 6 & " "
9 mnm C # mn mn #
*.2.-%. 6
" 7m " # 3
" 6 ( 9 $
h7IM#+72/ f +a $+af
IT+Ita
IT$l [T+lta
. %28 7+~ "5" 3%
h*2.-$. 7+~ 7IM#+72/ f +a +a $f
T+
ta
IT+Ita
T$
" C# 7+~ "
3 Il6 IIC n $
MH+../, *-2.-,$. 7+~/ 8b/7
hMH+../, 7IM#+72/ f +a +a $f
t+tat$
9 n mn @ II$

7IM2 MH+../, 7/M"
II$

h 7/M2 [+$> #
H Btp
p° tTM*13



VECTOR

Vol. 25 No.1

62 + 0
I# # 3 !
" . 6

* 2" "#'S

hM t>tetp... fopfIfM3flfe f
h M

> fepf

* fM3f

pfe f
h##+72/ /+$> M
h#

> tetp

o tM 13

p- fe

h77/M2 [+$> #
h7

> Tetp

" tMT3

p° Bfe

hpp/97

hp

T>tetp

I# # 9 7 p$

h7p
Tetp
TMT3
Bte

n 7 T>T.Tp n
n n $

h77p
TMT3IBTe
t29)a8H, 1129)a8H,
BtMt3
h777p
t29)a8H, 1129)a8H, IBTMtT3
I
B t29)a8H, It29)a8H,

# 5"

E

"$

TM13F6



VECTOR Vol. 25 No.1
""MC# # " "
76 3 C# ! "C"
" "E M 3F ! . $
h78b/7p
| 1B 1
I
B |
"A "C# " 2%+, $
3 >
?2>7 27?2 57>
(? 22757>) ?$ @07?9% @()) 5?7 ?2
(?$ @07?% @()75?7?2) (070)
?$ @07?% @)
O70)75(?% @07?$ @0)) (070) 5(070)
(O70)75(070)) 070) 5(070)
3" " C# ! " M $
=)
(O70)75(070)) 070) 5(070)
070)75(?% @07?$ @) (070) 5(070)
(?$ @07?% @()75?7?2) (070)
5?% @07?$ @)
(? 2275?7>) ?$ @0)7?% @() 5? ?2
?2>7 27?2 57>
3 >
" " 3 C"# ""$
h MH+../, 7/b/72/ 7 2%+, p
TM13tetpt>
3" " 3 $ ! " E
FC # + M3 G - C >ep 6
( 9 MQVIH+../, 3 7/b/72] 7 2%+, p/9 7 " 3@
9 "6, 3

9 9 $



VECTOR Vol. 25 No.1

h MH+../, 7" 2%+, p
T>tetp

TetptMt3

TM13te

tM13

t29)a8H,

h MH+../, 7/b/72/ MH+../, 7" 2%+, p

TM13tetpt>
( C## 9 @ ! ! "9

h MH+../,?7/b/72] MH+../, 7" 2$+, p'-,.I7 p/9 p

Tetpt>

"$

87*I7 eMH+../,?7/b/72/ MH+../, &" 2$+, p/9 &'-,.I7 p/9 &o
72*
) $

5-HHa/ e?.IM'

# #+72/ [+$> Ml L #+72/ 8M /&#7/22-8,

7 7IM2 [+$> # L 7/IM/71,$/2

8 87*/7 7I L 87*/7/* a9 7/M/7/,%/

$8HL?.18I# 8'0 L $7/+./ b-/5

MH+../, *-2.-,$. 7+~/ 8b/7

7MMe,? .. 9# &I&LI |~2/+$>&'0

7IM2 MH+../, 7/M*

$8H e...?&l lal/,H-2.?9'.../,H-2. ~'0

87*/7 eMH+../,?7/b/72/ MH+../, &" 2$+, p/9 &'-,.I7 p/9 &o

* 2" 9 %

. ?M 13 !

M t>tetp... fepflfM3flfe f
b 5-HHa/?.IM'

h.

M 3



VECTOR Vol. 25 No.1

hb
M3ep >
'DD DD
h.#+./33 M78).5>/7/M_
h.
M 3
!
hb
M3ep >
'DD DD
- #II n # n
n 9" n n # II6( 9 C\> n ° n
p6 " # / $
h.?/ M 13 !
h.
IM 3
!
# # # #"3 "
| @ . $ " # / " # /I 6
/ $8H n " " a n
LChoHE T #T &$

$8H e...?&l lal/,H-2.?9'.../,H-2. ~'0

* 2" 5-HHa/ # " $



VECTOR Vol. 25 No.1

hM t>tetptH... < pfIfM 3flfe  flfpg2() pf
h 3 t>tetptH... alalal/,H-2.21/".../H-2.1/

# 3 " I 2 ""C "
! ! M6

B 3" s

5-HHa/ e?.IMI3'

# #+72/ [+$> Ml L #+72/ 8M /&#7/22-8,
7 7IM2 [+$> #l L 7/M/7/,%/2

8 87*7 7l L 87*/7/* a9 7/M/7/,%/
$8HL?.13 818 )+#A# 8'0 L $7/+./ b-/5
MH+../, *-2.-,$. 7+~/ 8b/7

7IMe,? . .9# &I&LI | ~2/+$> &0

7IM2 MH+../, 7/M*

)+# el H-2.?&'.../,H-2. 90

$8H ...21 I

87*I7 eMH+../,?7/b/72/ MH+../, &" 2$+, p/9 &'-,.I7 p/9 &o

$

h.?/ M 13 !

h M t>tetptH... fe pfIfM 3flfs  fIfpg2() pf
h 3 t>tetptH... alalal/,H-2.2%/".../,H-2.%/
hb 5-HHa/?.IMI3'

hb

IM3eep > H

!'DD DD
. HHHG "6 LAL# 6A



VECTOR Vol. 25 No.1

& 5 7 "1 92c " .
o . " %
E "% "FC # "E M78F !

M78 e g L™ f J1 .7+,2M87)2 +ea .8 + a
M78 o

gM78 ! " Lo
¥

%8& '&(

LAM78 o o o
D

= "E <F ! e !
g™ c 9"™3 # "
" 4 ( 6 C % % C ! %
! 3 " ""# C3
" 6 " "
oo ""CS5 "C "C# C

" " "3 # LAM78 "™
C v 3™ "

& 3 s

L M78 MH* o o o o "



VECTOR

Vol. 25 No.1

"t H
'616

IX6
6!

& 2"

"N H C

8 gL"M78
8 MH*

J1 .7(/ 8**2

||||||

# n

%

75 %" J1 7+*8)(-M87)2-,eBo

77# gL~7.* J1 7+.*8) 7/+H #78a+a-H-.-/2

TT#
P !

n ll#

4" MH*C

#

a88p D
La88p B La88p 77# gM78 MH*

M78 MH*

"3 #
((

2||

" H
((

@)

%



VECTOR Vol. 25 No.1

" """ 6 " " " 3
# " " a88pl7/+H #78a+a-H-.-/2 c #-" "
$(77/,. +$.(+H 8**2 6 & # "
"6 9 # " H#H # "
2" 9 "3
a 3 "

-8(. *9+* A Lde & BL L d& BgM78 9A
as8p%7# " DI
a88pY%7H# -,8(. MH*

> # 3 C n n n n n $
a88p% 7#

a88pY%7# -,8(. MH*
!

"3 5 6>" " EF ""
3" 3 " 9" #
3 "A "C "

mn n ni Il$

as8p%7# " |

a88pY%TH -8(. + ¢ o o o

D

EF # ! A oo
"6 3 3 . e +a +ea C " "
"$

oL gLB
E B " 5 e F



VECTOR Vol. 25 No.1
8**2 )8,+*
. gL9B 9
‘M.d*87 d B.
IH2/ 7 _g.B I,*
7 L7
8**2f
E/l $& 3" # " A ! 3
" 3 " R 6F
! 3" " " 3
IX 3
8**2f
3 " " "#
"3 6
-3 "3 C #" #
mnn 11} n 3 : ( " (111}
" # # R 3"
" 6
gM78 MH* 3" " " " "
712 2 gAM78N J1 HIM. +73()/,. al.2
7/.2 MH*
ID
" # " 5 3" #
# # 3 "# "
$6>"09 " # R
I 712 MH*
!
"C " #3 8 '6>"
9 c" "C "E6+[8BF RE6[ F S +6. # # 3
9 66 >#3 9 " " #



VECTOR

Vol. 25 No.1

5

“E'68] FRE6+[8F S 68C
"5 3

! C #

# " 3™

3 =

+@ C
# "

~#H2 cL™ 72N

~H2 .

%

n Il2 3 mn
#
#

57*
d .8 MH*57.*

@ 6%!6

"3

"3
3"C 66
C #

@+C %@

#" 3

LfA? o 7, J1 5/-3>.* 7+,*8) -,.

?l

3 3

IIII# C n

36

n C n

7'*

13172

66



VECTOR Vol. 25 No.1
n 1 " " mnin # + llC n
mn # n 6 A 11} n
Lf -%oMH* L .8 MH*57,*
# n 3 # "
n $
717(, *9+* ALf -%e& L .8&57,%9A
MH* 7/7(,
" 3 # 9 3" "A 6
& " # # ! % " # miamnn
# " 39 ! # 6!" 3
287.* ecf
70 2 JAGATN J1 T+*8) J3+.-bl 848, —+H
g=2f  d287* gL 7.
o o le "o De o o o o o
E/ $ n n n 11} 3 9 n
n 3 mn n #
" " n ||6 d n
" n ° 6F
" 3 n # n A
## E 3 S C 6F6
T7+$/ )8,+* J1 7+,*8) 7+$/
7 8%2f . d287*glL 7/ &
7 d LfgL.:7* B7 J1 8-, 7+*8)5- W7
T77+9%/
& # 11} " 3
77$+7* )8,+* Ad77+3//+$> E9% A
TT$+7*
o o le le o De
L] [ ) D. L] L] L ] !. L] D. D. D L] D.

e o o o o e De De De De



VECTOR Vol. 25 No.1
H n " # " n C
9 3 C " C "
n # # " " A II6 mn
nmn 11} n 11} 3
). >8* *9+*
7- ?-
5>-H/ - %0& *8 . -e& J1 H88# .>78 (3> 7+%/2
2/H/$.
$+2/ *8 a J1 a/. 8, M+ b8(7-./
$+2/ *8 a d &_ %o. J1 2.-$p +# - -, T+ $+7*
$+2/ *8 a d M780.57,* J1 7+*8)B5 .2 82/ *
-M ae.*8 7 7B_e.egM780. J1 s-,
[H2/ 7 7B [ * J1 82/
- /K
9 " H# # #
# ! % nmn Clll IIC # " !X
3 6
7% 77$+7*
Lf d_7$)/.>8* /[+$>
3 " # n mn 6 " Clll
" # " C C n 3
3 # n 3 .Il6 n # mn #
mn mn 11} " 3 #
C # n 3 mn .ll O # IIC
" n # " 11} n < n C
" # 11} C 1 " /#
& # % C% 8 " " 3 # " "$
K-#8, D +7H-2H/ J/5.8, aa8.
" # 3 @ll " 3 <
11} 3 11} mniun IIC
n " A mn # n n
3 " n ll6 - 11} mnin n . @



VECTOR Vol. 25 No.1

2& 6 & momnn C n M n n n
n n n 3 # 6 & M n
n n 6 ( 9 C # ! n
# ! "9Cc " ™ "#"ICBCHWC.C% .C
+ IS+ 3 "6 # 3
n n n A n n $
*+H/) *Q+* J1 &-22.+p/B9 -2 71.(7,2 H-2.
7 &7?-
5>-H/ - %09 *8 J1 H88# .>78(3>7 1.(7,2
-M e7*87 07B& J1 -M 7/2.87] - ,-.-+H 2.+p/
IH2/7 71Be7 % _-e9/* J1 7+-2/87H 85/7
- 17
*+HJ)
| oo
* n m n n n n 3 6 4II I
3 2 n Ill@ 7$ C n
. 7$).>8*
L ™+H/) .
D"
L *+H/) .
!
?.CIL!I8C 'S %%6+X# " ! # !
l16 n n n CI !C++!+ ) S
+%6+X  8%'8lc C %. S .'68XC # "™ "
26 nmn non # # n n 3
n mron mmon # # n 3 A 6
- mn n n n # n mmon #
3 3 G n 6 ( 9 n ! n

"3 H@"2"A C

SH A B%o GO9c A
S5H

Cg $



VECTOR Vol. 25 No.1
L5H c. 7$)/.>8*
L5H .C %o.
6¢c.!' S %6'X " " "
# !X 76X " 3 6 "
3 """ " 6
>#3C 3 " 9 "
0 3 <

2+



VECTOR Vol. 25 No.1

1% % %1

/(0

This article is the sixth in a series expounding jbys of functional calculation.

Functional calculation does with operations apptedunctions and numbers what
numerical calculation does with functions appliedhumbers. The functional nota-
tion used as the vehicle in this series is provioked freely available calculation tool
called J. This article makes a start to introdudimgse functional calculation capa-
bilities, in particular the use of certain operatarhich can be applied to functions
and values to produce new functions.
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At the Dyalog Users Conference (Elsinore 2008) poreed my first efforts at
providing facilities for statistical computing ugirDyalog APL’s object-oriented
facilities. Since then, the software has expandebcansolidated to such a point that
| would like to invite others to use it, suggesttale extensions to it (and even
provide them). This article is therefore a brigfaadluction to it.
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This note illustrates an array-oriented approachstdving odd-ordered magic

squares. Part 1 illustrates a computer-sensiblgignlexpressed in J. The resulting
solution is then subjected to eight symmetricahdfarmations and each tested for
‘magic properties’. Part 2 describes the underlyimg-step rule for the solution, and
illustrates how this rule can be applied to theirentnagic square (matrix), and

carried out graphically without a computer. Eachpipical step is made computer-
sensible and is executed.
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A conversation about some paradoxes of infinitypée by J notation.
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