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A FEW REMARKS ON THE INTERPRETATION
OF UHORCZAK’S TYPOGRAMS
AS TOOL FOR PRESENTATION AND TYPOLOGY
OF MULTI-ROLE PHENOMENA

The typograms of F. Uhorczak (1972) are used to present the structural
phenomena characterized by more than two features as the cartographical
diagrams on the maps and as the tool for obtaining the typology of the objects.
The method was extensively used in the 1970s in Polish cartography. It is
similar to the Taylor’s econograph, but has been modified by Uhorczak and
applied in cartography. These phenomena presented are usually given as the
structured whole objects (for example: demographical structure of the
population according to regions). Each of the characteristics is given a share
in terms of a percentage. The foundations of the method were described and
discussed many times in the past (Uhorczak, Ostrowski 1972, Ratajski, 1989),
but the typograms were used very rarely. The structure of a phenomenon is
usually presented by the methods like structural circle diagrams and the
typology is obtained using the statistical computer software. On the other
side, the main reason might be the lack of knowledge of the method. There
exist however some critical opinions concerning the fact, that the Uhorczak’s
typogram is not able to strictly define the type (Szewczuk 1987). The main
criticisms concentrated on the fact that the method is not expressed mathema-
tically and there is only graphical diagram, which is completely derived from
the typology. Human eyes remain the only tools for comparing the shapes of
two, three or more diagrams as representing the group with similar charac-
teristics.

One of the advantages of the typogram is that its shape is geometric figure
and is very easily recognized and understood. The main criticism concentrated
on the fact that the typogram is not graph but diagram with many para-
meters. It was supposed that it is not illustration of the mathematical
function. It was treated as artificial graphical diagram with very weak ability
the characteristics of the structured phenomenon in the regions (Szew-
czuk,1987). Fig. 1 presents each of the aspects of the Uhorczak’s typogram
construction.

The proposed interpretation of maps containing Uhorczak’s typograms
(called cartotypograms by the author) not change the construction of diagram
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and its geometry. It is only the mathematical interpretation. Let us another
look the problem and the formulation of the function. There is nothing against
the treatment of the main axes of the single Uhorczak typogram as the vectors
hooked at the one point (Fig. 2) in the center of the Cartesian coordinates
on the plane. The proportions of the characteristics are retained. The vectors
are scaled to cover the whole phenomenon. The typogram is contained within
a circle. Its radius is equal 1. If we sum the all vectors the mathematical
expression of the typogram is as follows:

n 2m,
Jj—i
T = E rle n (Equation 1)
i=1

where

n — the number of the axes — the characteristics of the typogram; n>2
(in the data table it is the number of columns)

r; — the value of the share for the given characteristics

1=1,2,3,4,...

j — the sign of the imagine part of the complex number

T — the vector of the sum (representing the determined shape of the
typogram)

In the mathematical sense, each vector is a complex number. If we treat
the length of the vector as the module of the complex number then we can
present it the Euler formula: r;e/? with the angle equal (2*IT/n)*i.

The Uhorczak’s typogram displayed on the plane contains more than two
characteristics (more than two axes) and the vectors constitute the dependent
linear combination. Equation (1) usually remains unresolved. On the other
hand the function is monotonic in its domain <0,1> and it is possible to apply
,brute force” and use computer to calculate the values of the function and
display as a graph (Figs. 3,4,5,6,7). Here however, we used modified formula
to obtain the rotation of the graphs. The angle of rotation was 90 degrees
because the first axis of the graph should be in the same direction as the

Y axis: 2
T= Zr, /o

There are only points dlsplayed on the graphs because another interpreta-
tion of complex numbers are the points on the plane. Each one marks the
end of the vector sum and simultaneously represents the strictly defined
shape of the Uhorczak’s typogram (for the constant number of the character-
istics). There are five graphs calculated and drawn: triangle, square, pentagon,
hexagon and septangle. The arguments of the graphs were five ranges con-
taining integer numbers, covering all the domain of <0,100>. The only
constraint was that the sum of the elements should be equal 100.

m— 21t)

(Equation 2)
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Z1

z1>66%

z1>33% i 22>33%
z1>33% i 23>33%

Z3

2 22>33% 1 23>33% 23>66%

Fig. 3. A diagram of functions of the triangular vector typogram. Each point on the diagram
represents a unique shape of a Uhorczak’s Typogram. Points have been classed according the
dominant feature (one or more). The similarity to the Ossan’s Triangle is evident.

There were 5151 three-element combinations (with step equal to 1) for
the triangle, 1771 — four-element ones (square, step = 5), 1001 — for
pentagon (step = 10), 3003 — for hexagon (step = 10) and 8008 — seven-
elements combinations (step 10) for septangle. The final graphs are regular.
The rules of the interpretation are the following: if the point lies near the
center of the graph then the shape of Uhorczak’s typogram is more regular.
The interpretation of the triangle is that each point represents only the one
shape of typogram. For the bigger number of the axes this rule is not obvious.
The advantage of the graphs is the possibility to present data from different
periods. The proposed name for the final graph is vector typogram (Werner,
1997)

The typogram’s method is valuable tool for the typology and its carto-
graphical presentation.
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