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Abstract 
Many great advances in science and mathemat- 

ics were preceded by notational improvements. 
While a given algorithm can be implemented in any 
general purpose programming language, discovery of 
algorithms is heavily influenced by the notation 
used to investigate them. It is ellen conjectured 
that APL notation leads to unique solutions. In 
logic problems the values for variables are often 
limited to two states or options: yes/no, true/false, 
on/off, guilt/innocence, etc. This paper provides 
one example of how APL provides a unique solution 
to such problems. 

Example: Who is Guilty? 
The following logic problem is adapted from 

Raymond Smul lyan ' s  book "Alice in Puzz le -Land ."  
The jam had been stolen by ei ther  the  March  

Hare,  the  Mad Hat te r ,  or the Dormouse.  They  
were a r res ted  and each made one s ta tement .  They  
were: 

• The March  Hare:  I am not guilty.  
• The Mad Hat ter :  I am not guilty.  
• The Dormouse: A t  least one o f  the others speaks 

the truth. 

Fur the r  inves t iga t ion  produced the following 
conclusions (facts known to be true).  

1. The March  Hare  and the Dormouse didn ' t  both  
say the t ru th .  

2. Only one of  t hem is guilty.  

W h o  is g u i l t y ?  

To solve this problem we establ ish three  logical 
variables.  

• The Dormouse is gui l ty  (a 1) or not  gui l ty  (a 0) 
(DG). 

• The Mad Ha t t e r  is guil ty (a 1) or not  gui l ty  (a 
o) (HG). 

• The March  Hare  is gui l ty  (a 1) or no t  gui l ty  (a 
o) (PIG). 

These can be represented  by the  following three  
vectors:  

DG÷O I 0 1 0 I 0 I 
HG÷O 0 I I 0 0 1 1 
MG÷O 0 0 0 I I I 1 

These three variables represent all possible com- 
binations of guilt and innocence. For example, 
Column I (DG = O, HG = 0, MG = 0) repres- 
ents the option all 3 are not guilty. Column 3 (DG 
= O, HG = I, MG = 0) represents the option the 
Dormouse and the March Hare are not guilty, but 
the Mad Hatter is guilty. 

Fact i tells us that the March Hare and the 
Dormouse didn't both tell the truth--at least one is 
lying. 

The March Hare stated he was not guilty. If 
this is true then MG has the value 0. This state- 
ment can be expressed as: 

0 = MG 

The Dormouse stated at least one of the others 
is not guilty. If this is true, then at least one of 
the others is not guilty and has the value 0. 
Therefore anding (^) HG with PIG will yield a zero. 
This statement can be expressed as: 

0 = (HG ^ PIG) 

Since we know at ]east one of these statements 
is false, then anding (^) the two prior statements 
together must yield a 0. Therefore, only combina- 
tions of guilty (1) and not guilty (0) that yield a 
zero when  these  two expressions are "and"-ed are 
stil l  possible solut ions  to the  crime. 

0 : ((0:MG) ^ (0:(HG ^ t4G))) 
0 0 0 0 I I I 1 
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Where there is a I, those combinations of 
guilty and not guilty are still possible solutions. 

Fact 2 states that only one and only one of the 
three is guilty. This statement can be expresse d as: 

1 = ( f i g  + I4G + DG)  
0 1 1 0 I 0 0 0 

Possible solutions to the crime are limited to 
combinations of guilty (1) and not guilty (0) making 
the above statement true (yield a 1). 

Since we know Fact i and Fact 2 are both true, 
then anding them together must yield a I. This 
statement can be expressed as: 

1 = (  0 = (  0=MG)^(O=HG^MG) ) ^ ( I = H G + M G ÷ D G )  
0 0 0 0 1 0 0 0 

Again, only combinations of guilty (I) and not 
guilty (0) that make the above statement true (yield 
a I) are possible solutions to the crime. 

In this case only combination 5 makes this 
statement true. Therefore we conclude that the 
March Hare is guilty.  • 
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If APL is to survive, more people must be able 
to quickly learn how to use it in their work or 
business. In the past year,  powerful new APL 
learning mater ia l  has become available that ' s  cheap 
or free, fast, and with  big workspaces. This new 
material  also offers quick and easy upgrade paths 
to commercial  APLs. 

A common theme of  this  fresh material  is tha t  
it 's cont inuously  and incremental ly  improved. The 
Japanese term for this process is "kczizen." It is 
kaizen, in part, that explains the hammering that 
Japan is delivering to the auto industry world-wide. 
Kaizen develops product innovation at the same 
time that it generates cash flow to pay for further 
innovation. Kaizen is based on a quick feedback 
loop from innovation, to market, and back to inno- 
vation again (have you bought a soRware upgrade 
recently?) 

The ~aizen loop is apparent  in IBM's steady and 
cumulat ive improvement  of  TryAPL2--s ix  enhance- 
ments  in two years.  Even the once-moribund Sharp 
APL/PC has been vividly rejuvenated by Iverson's 
386 enhancements .  Manugist ics  (formerly STSC) 
has a habit,  almost  to a fault, of frequent incre- 
mental  innovation.  And, the APL lessons from the 
Capital PC User Group (CPCUG) have been incre -  

mental ly  improved in multiple ways, in two gener- 
ations beyond Z.V. Jizba's  pioneering effort. 

Kaizen  s t ra tegy is a challenge to APL educa- 
tors: people who are serious about the future of  
APL must  move APL out  of  the schools and into 
the m a r k e t  place. Today, most people learn more 
on the job than  they do in schools. They have no 
choice--technology changes too fast. Unless the 
time between learning APL and applying it at work 
is short, technology moves ahead rapidly, and the 
learner misses the boat. 

George Bernard Shaw once compared photogra- 
phers to spawning salmon: they take a million pic- 
tures in the hopes that one will turn out well. 
Teaching APL in schools is no different--like 
spawning salmon, it's tantamount to playing the lot- 
tery. 

In its APL classes last summer, the CPCUG 
found that only one of its 14 learners was a stu- 
dent. All others were professionals seeking to 
improve their productivity at work. Six of the 14 
did not have English as their native tongue. This 
typifies today's dynamic global market environment 
within which APL must compete. 

Here's a source list of APL learning material, 
all new or improved within the past year: 

• IBM's TryAPL2: Free demo disk of Version 2.0 
available from: 

IBM APL Development 
M46/D12-278B, Santa Teresa Lab 
Box 49023, San Jose CA 95161-9023 
On-screen User Manual and Lessons, LJ 
printable. 

• Sharp APL/PC: Sharp APL/PC is available from: 

Iverson Sol, ware Inc. 
33 Major Street, Suite 466 
Toronto, Ontario 
Canada M5S 2K9 
Tel: 416-925-6096 
Fax: 416-488 7559 

• Documenta t ion  and enhancements  to Sharp 
(color, faster 386 version, editor, windows) are 
available from Iverson. This mater ia l  isn' t  free, 
but  it 's not expensive either.  

• Manugistics:  Free run-t ime demo of  
APL4rPLUS/PC, wi th  a well-designed interact ive 
keyboard diagram tha t  explains APL symbols 
and gives examples of their  use. 

• Call Manugist ics  at  800-592-0050, or 301-984-5123 
in MD, or 301-984-5412 in the Washington,  D.C. 
area. Outside the US, contact  your  local 
dealer, or call 301-984-5412. Or write to: 

Manugistics,  Suite 1729 
2115 East  Jefferson Street  
Rockville MD 20852 
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