W.R:
Hi Antti,
I have looked at your new version of “complex numbers”, and I have spent quite some time studying it and improving your code, as far as this is possible.
It is better than your first attempt. 
I could write a lot about it, but I will be as brief, as possible, and hopefully, still be informative.
First of all, you have not implemented an abstract data type, but as you mention in your description, you are trying to implement complex numbers as tuples – this is a concrete implementation, which is not at all secure. 
Secondly, you cannot have two implementations of the same data type in one and the same program – this leads to confusion. 
Everybody knows that a complex number, in your system, is an ordered pair.
My comments:
See the The Book of Shen, 3rd edition, pp. 248 →.
There Mark defines a stack as an abstract datatype (p. 249 in the middle).  I have done the complex datatype completely and faithfully after that example.
The only difference is that the signatures of the functions, which I have written for the (tc +) functionality, are there in order for it to work correctly.
What is this?  Then in the previous file Willi asks “Have you understood the concept of a datatype”?
The truth is that an abstract datatype necessarily must have a concrete implementation, but this does not make it a non abstract datatype.
Moreover, the complex numbers can be represented both in the rectangular and in the polar representation – hence, there are needed two representations.
Quite analogously, in FORTRAN there are both the REAL and the DOUBLE PRECISION real number types, two reps for real numbers, but this does not “lead to confusion” in FORTRAN programs.  What is this?
W.R.:
Example: 
(9+) (c# 1 1)
(@p 1 1) : complex
But 
(10+) (cp# 1 1)
(@p 1 1) : complex-p
The second pair is the same as the first one, but who can tell the difference?
My comments:
The Shen system can tell the difference.  Those two objects have different types.
What is this?
W.R:
In your implementation, the constructors c# and cp# are meaningless – they are not needed at all.
I can type
(13+) (c+ (@p 1 2) (@p 2 1))
(@p 3 3) : complex
My comments:
In the previous file, Willi said that I could do the complex numbers in the same manner as in the Common LISP, ie. (C# REAL-PART IM-PART).
When I do this, Willi says that this is “meaningless”.
What is this?
W.R:
Is this type secure?
My comments:
That point is something that still needs to be considered.
W.R:
To work out ii , I can type
(14+) (cpower (c# 0 1) (c# 0 1))
(@p 0.20787957635076196 0) : complex
But in order to compute log i, I cannot just type
(16+) (clog (c# 0 1))
type error
because your clog fn requires polar co-ordinate arguments, i.e.
I have to write
(17+) (clog (rect2polar(c# 0 1)))
(@p 0.0 1.5707963267948966) : complex
This is obviously no good!
W.R:
My comments:
That point is very easy to fix.  (I already have fixed the point.)
W.R:
Any data type used in a program must have a unique, preferably, abstract implementation.
My comments:
An abstract datatype needs to have a concrete implementation.  See TboS 3rd ed. p. 249 in the middle.
What is this?
W.R:
Further comments:
You do not need two complex types! 
You do not need the 100 lines of redundant specification in your datatype declaration –
This was the first thing that Mark commented upon, when he looked at your code.
There is no need for the functions setRe, setIm etc. – how, and where, would you use them?
You are not making use of pattern matching, and prefer to use accessor functions instead –
this is bad Shen-programming practice.
My comments:
I did this after the model of the CLOS, the Common LISP Object System.  That system utilizes setter / accessor functions.  Pattern matching could be used, but this would break the modularity of the software.
You do not make use of “help fns”, and prefer to repeat code – see my fn mod2, for example.
My comments:
I know what the help functions are, and can use them.  Where did I repeat code?
I attach a file with some of the improvements I have made to your code. You may want to look at it, and maybe benefit. 
It is sad that you are not geographically closer, so that I can teach you, personally. I myself, have learnt a lot from Mark who only lives a couple of miles from me.
Regards
Willi
yours, Dr A. J. Y.
HELSINKI
Finland, the EU


