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GOZARESH-E-COMPUTER
(Computer Report)
Vol.13, No.108, August-September 1991
P.O. Box 1196, Tehran 14155

A publication of the Informatics Society of Iran {ISI). It features original and
translated articles, reports, news and reviews on all aspects of computers in
Iran and abroad.

ISI is an indepehdent technical and scientific society committed by its consti-
tution to the advancement of computer knowledge in Iran. It is governed by
an executive body, members of which are elected every two years by members
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3rd International Olympiad in Informatics
ATHENS, May 19391

Froblem:

Enumerate the positions of a Ox5 matrix, in the following way:

If the number i (12ig25) has been assigned to a matrix position
with coordinates (x,y), then the number i+l can be assigned to

the matrix position with coordinates (z,w?) according to ocne of

the following rules:

(%33, vy)

1) (z,w)

(2) (z,w) (x,yt3)

(3) (z,w) Cxtd, yiz2)

The problem is:

(A) Write a program that enumerates the positions of the
x50 matrix for a given starting positicen with the
number 1.

(B) Compute the number of all possible enumerations for
every starting positicon at the upper right part of the
matrix, including the main diagonal.

Exampler

If the matrix position with coordinates (2,2) is selected as the
starting position, then the next matrix position to which number
2 will be assiqgned, can be one of the following positions with
coordinates: (2,5 ar (35,2} or (4,4), These positions are
marked in figure 1 by an asterisk (#).
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An s—-term 1s a sequence of 5's and parentheses defined recursively

as follows:
S is an s—-term, and if M and N are s—-terms, (MN) is alsc an s—term.

Example of an s-term:
CC((S8) (558)18)1(8821)

The right parentheses provide no new information, so they can be
cmitted ,i.e. (MN instead of (MN) ,s0 that the previous s-term

becaomes @
(L (S5(555(5S5

1. Write a procedure 'gensterm’ to generate s-terms: your preocedure
should generate n (n=length=number of S's) textfiles containing
all s—terms of length 1,...,n vrespectively. S—-terms should be
separated by ";". The end aof the last s—term in sach file should
be marked with ".".

Write a program that accepts an integer n (<{=10),uses the above
procedure and displays all generated s—terms on the screen.

Consider a calculus with s—terms. The only algebraic rule (s-rule)
that can be used is the following: any subterm of an s—-term that
has the form (((SAIBIC) {(where A,B and C are s-terms) can be
rewritten as: ((ACI(BC))Y i.e.

Contextl (((SAYBICIContexts —>» Contextl ((AC)C(BC)Y)IContext2

The application of this rule on an s—term is called *reduction' of
the s—term.

There are different ways (strategies) of choosing a subterm to apply
the s—-rule. The succesive application of the s-rule on an s-term
until no more applications of the s-rule are possible is called
'normalization’ of the s-term.

Example of a reduction chain:

CCCES8Y (BG) I8 (88)) —>» (((88)((88)8)1(55))—>
((8(85)) (((88)15) (88))) > ((S(5S))((S(88))(5(5582>))

2. Choose an appropriate data structure for representing s-~terms
which can facilitate the application of the s-rule. Write two
procedures *'readterm’ and 'printterm' that transform s-terms
to (and from) your representation from (and to) the form
generated by 'gensterm’. Your program should be able to
demonstrate these transformations.

3. Write a procedure ’'reduce’ to perform one reduction step |
according to the s-rule on a specified subterm of an s—-term
given in your representation. Your proaram should be able to

demonstrate this.
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4. Write a procedure "normalize’: given an s—term, it should
repeatedly choose a subterm to apply the s-rule ,until
no further reductions are possible or until the number of
reduction steps exceeds some maximum, e.g. 30. Your program
shouwld be able to demonstrate this,

5. Finally, incorporate all of the above in a program that:
a) requests a length n from the user,
b) uses s—-terms of length n, generated by “gensterm’,
) transforms s—terms into your representation,
d} normalizes (if possible),
e) outputs the resulting (normalized) s-terms,
f) outputs the number of reduction steps performed for each
s=~term, or & 'not normalized’ message in case of unsuccessful
normalizaticon in 30 steps, and '

g) outputs the number of not normalized vs. the total number
of s—terms for the given length n.

EVALUATION

Points
20
=5

13
20
10
ury 10 (clarity,elegance,praogramming style)
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