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Abstract: From the years 1886 to 1902, Hočevar wrote the first edition of his textbooks for
all classes of the upper secondary schools. When the school curriculum changed, he quickly
adapted the contents of his textbooks, keeping a good balance between theory and practice.
By incorporating useful exercises, historical notes, and linguistic remarks, he was able to
keep the attention of his students. Furthermore, although he wrote his textbooks with other
authors, as is commonly still done today, his books were still the most popular. It is my
intention to explain the reasons for this within the article.

1 Introduction

1.1 Schools

It is necessary to first explain the school systems of Hočevar’s time. In the year 1869
The Third School Law was introduced, establishing a unitary primary school that lasted
eight years. In some regions, this period was shortened to six years, and a new category
of bourgeois schools was created for those children who finished the fifth grade of primary
school.

After children finished the fourth grade of primary schools, they could enter the gym-
nasium (lower or untergymnasien and upper or obergymnasien) or the realschulen (which
initially lasted four years but was later extended to eight years after 1869).

When Hočevar published his textbooks, the school curriculum specified both the topics
that students were required to learn in addition to the methods that teachers could use.

1.2 Teaching Language

Generally, classes were taught in German or Latin. As a school counselor, Franc Močnik
proposed having eight hours of Slovenian in the first grade, with fewer hours in the second
and third grades. In 1851, this proposal was formalized.

Starting in 1854 all subjects in the first and second grade were taught in Slovenian.
At the same time, Slovenian and German were jointly used in the third grade, and in the
fourth grade, German was used for all subjects (since the language in secondary schools was
German). Starting in 1856 some of the math terms used were Slovenian, as demonstrated
in Močnik’s textbooks.

1.3 The First Slovenian Realschule

With great efforts, the first Realschule was established in Idrija in 1901. Teaching solely
with the Slovenian language, the first class had 55 students and served as an important
resource for the whole region, including the local mercury mine. In 1902, lessons began in
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a new school building and after 1910, Slovenian gradually became the teaching language in
all upper secondary schools.

Figure 1. The first Slovene Realschule in Idrija.

2 Hočevar as a Textbook Writer

At the time that Hočevar’s textbook [1] was first published, it was not easy to introduce new
textbooks into the schools, as demonstrated by the fact that only four were in use at the time
(by the authors Gerneth, Wittek, Wallentin, and Močnik). All new textbooks or editions
intended for use within schools or professional journals had to undergo a thorough review
by well-known experts. If confirmation was granted then the textbook was allowed for use
within the schools and teachers could choose one of the confirmed books pending further
approval by the superior education authorities. Often times, these books were translated
into other languages for use in different countries. Among the most popular textbooks of
the time were those by Močnik for use within lower secondary school, and those by Hočevar
for use within the lower and upper secondary schools.

The first of Hočevar’s textbooks were published in 1886 for the teaching of geometry [1].
Firmly endorsed by both reviewers and teachers alike, these textbooks were proclaimed to
be an unequivocal success. Following the directives specified within the school curriculum,
he used clear and professional language alongside geometric proofs that could be solved
using arithmetic or algebraic calculations. Ultimately, by utilizing sometimes uncommon
but effective methods to explain basic principles and problems, Hočevar changed the way in
which geometry was taught.
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Examining more closely Hočevar’s geometry and arithmetic textbooks, it is useful to
demonstrate his interpretations of some topics.

2.1 Comparison with Modern Day Textbooks

At the present time, the following topics are not taught in secondary schools:

• coordinate geometry such as equations of a straight line (circle, ellipse, hyperbola,
parabola)

• reshaping geometric figures

• special solid bodies (prismatoid)

• spherical geometry

• map (chart) projections

It is interesting to note that Hočevar used the same notation for expressing the length
of a side and the area or perimeter of a polygon (from the contents it is easy to determine
the meaning of this notation). We shall use the symbol (�) at the end of the examples to
separate our comments from Hočevar’s text.

2.2 Some Geometry Examples (1889)

Figure 2. Cover page and first page of the Geometry book.
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Each topic is presented with the same structure. The first step is determination, followed
by an explanation, simple proofs (using both symbols and words), a worked example with
commentary, and a practice problem.

Let us see some examples which could be of use to us in the present day.

2.3 Medians of a Triangle

Let us show how Hočevar explained that two medians trisect each other.

Figure 3. Intersection of the medians in the triangle.

In the triangle ABC, AD and CF are two medians. The point E is the midpoint of side
AC. We draw two segments: EH ‖ CF and DG ‖ CF . The points H, F , G on the side AB
and points I and S divide the appropriate side in to congruent segments.

It follows now that SD = AD/3. Let the median EB intersect the median AD in S1.
As is shown before, S1D = AD/3. This means that S1D = SD and the points S1 and S fall
together as Hočevar wrote in his textbook.

We now know that AS = 2 · SD, BS = 2 · ES and CS = 2 · SF .
Comments: The intersection of the three medians S is one of the most important parts

of the triangle (which includes the incenter, circumcenter, centroid, and orthocenter). �
(Our remark: Hočevar included remarks in which he wrote the number of sections where

he explained why the segments are congruent.)

2.4 The Square in the Triangle

A square is to be inscribed in a triangle in such a way that two vertices of the square lie on
one side of the triangle and the other vertices of the square lie one on each of the other two
sides of the triangle (see Fig. 4).

164

Mathematics - text.indd   164 21.10.2010   12:04:35



165

Figure 4. The square in the triangle.

From the two similar triangles follows: AB : EF = AC : EC = DC : GC. We denote
the side AB with c, the altitude of the triangle with h and the side of the square DG = EF
with x. The relationships in the new notation are:

c : x = h : (h − x) ch − cx = hx ch = (c+ h)x (c+ h) : c = h : x

From this we can now find x from the last relationship.
Construction: : Drawing the segment DH = c, we find point H. From the segment

HI = h we create the point I. Draw a parallel line to the segment CI through the point H.
The intersection of this line with the segment CD is G. Now it is easy to draw the square
because the line that goes through point G is parallel to the side AB of the triangle ABC.

Discussion: According to the form of the triangle (acute, right, or obtuse) we have one,
two, or three solutions.

Remarks: If we are looking for the lengths of the sides of the triangle, then we could
use the algebraic equations above to find the construction of these sides.

Examples: If we know the sum or the difference of sides a and b we could find the
constructions of these sides from the relationships as in the previous example. �

As we see, Hočevar’s note explains how to find the relationship between the sides of the
triangle and how to draw the square, but he also hints that this example could have more
than one solution depending on the type of triangle.

2.5 Prismatoid

A prismatoid is a polyhedron where all vertices lie in two parallel planes. Fig. 5 is a passage
from Hočevar’s book ([2]). What is the volume of a prismatoid?
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Figure 5. Prismatoid

We write the result in a short way: First, we dissect the prismatoid into pyramids. We
then intersect the prismatoid along the plane, parallel to the basic plane, going through the
midpoint of the altitude of the prismatoid. This plane cuts the basic plane of the triangles
of some pyramids into two parts. The area of the smaller part is 1/4 the area of the whole
triangles (the basic plane of the pyramids). Now it is not too hard to find the volume of the
prismatoid.

Following Hočevar’s instructions, we have these relationships:

ABEO : HIEO = ABE : HIE = 4 : 1

HIEO = HIO · h
6

ABEO = HIO · 2h
3

Then we have:

ABEO +BEFO +BCFO + · · · = (HIO + IKO +KLO + · · ·)2h
3

=
2hm

3

If the areas of the two parallel faces are g and g1, the cross-sectional area of the intersection
of the prismatoid with a plane midway between the two parallel faces is m, and the altitude
is h (the distance between the two parallel faces g and g1). In addition, the volume of the
prismatoid is then given by

V =
h

3

(
g + g1

2
+ 2m

)
�

This is an interesting and effective way to calculate the volume of a prismatoid. If we
are looking on the internet, we could find the same result on Wikipedia. Now we can also
try to find this result with programs for dynamic geometry.
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2.6 Ellipse

Figure 6. The area of an ellipse.

Basic Relationships
OAE is 1/4 of the circle with radius r = a
OAC is 1/4 of the ellipse with length 2a and width 2b
He draws lines parallel to the y-axis at equal intervals of δ units and compares the sum

of the areas of n rectangles under and over the curve (ellipse and circle) with the area of
ellipse (or circle)

(P1M1 + · · · +QR)δ < PQRM < (PM + P1M1 + · · ·Pn−1Mn−1)δ

(P1N1 + · · · +QS)δ < PQSN < (PN + P1N1 + · · ·Pn−1Nn−1)δ

Than he substitutes PN with

PN =
a

b
PM P1N1 =

a

b
P1M1 . . .

and finds

a

b
(P1M1 + · · · +QR)δ < PQSN <

a

b
(PM + P1M1 + · · ·Pn−1Mn−1)δ
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Finally, he obtains

PQRM =
b

a
PQSN OAC =

b

a
· πr

2

4
=

πab

4
�

Here we can see some sort of limit process.
The area of a sector of an ellipse

Figure 7. The area of a sector of an ellipse.

No additional comments are necessary.
b) The area of a segment

M1AM = 2PAUM =
2b

a
PAV N =

2b

a
(OAV N − OPN)

M1AM =
2b

a

(
πa2α

360
− x

√
a2 − x2

2

)
=

πabα

360
− bx

√
a2 − x2

a

c) The area of a segment AUM

AUM = OAUM − OAM =
πabα

360
− a

2

b
√
a2 − x2

a

AUM =
b

a

(πaα
360

−
√
a2 − x2

)
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2.7 One of Hočevar’s Translated Book Covers

Figure 8. The translated cover from the textbook for Geometry and the cover from the
textbook for Arithmetic and Algebra.

3 Algebra

We examine directly from Hočevar’s book [3], where he underlines within his preface that the
base of arithmetic is not axiomatic like geometry but based on definitions. He not only pays
great attention to the four basic operations but also on irrational numbers, logarithms, and
on the powers of real numbers with rational and irrational exponents. He tries to introduce
elements of calculus in upper secondary schools and he succeeds. When the school curriculum
was changed, he updated his textbooks and included more about functions, differentiation,
integrals, combinatorics and probability.

For the time, the contents of Hočevar’s textbook were very modern.
The methods used within the book are similar or the same to the ones used in schools

today. It is interesting to read the text of the examples, because you can find the prices of
everyday articles, the areas of the regions of the Austro-Hungarian Monarchy, profits from
forestry, personal incomes of workers, and so on.
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Figure 9. The contents of the Arithmetic book.
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3.1 Method of solving the system of equations

The following page from Hočevar’s book is very illustrative and needs no further explanation.

Figure 10. Method of solving systems of equations.

One comment must be made about this page. It is very good in a methodical way because
Hočevar describes three methods.
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• The method of isolation using the same variables from both equations.
• Substitution method
• The addition/subtraction method

3.2 The set of prime numbers is not finite

Figure 11. Proof: The set of prime numbers is not finite.

Put succinctly: if p is the greatest prime number, we construct a natural number as
follows:

N = (2 · 3 · 5 . . . p) + 1

If we divide number N with the prime numbers from 2 to p the rest is always 1, so it means
that all these prime numbers are not the divider of the number N . It follows that N is a
prime number and greater than p. In this way, we find that there is a greater prime number
than p.

Is this familiar to us? Of course it is, as this is still taught in the same way in schools.

3.3 Limits

Hočevar includes the calculation of limits for some of the functions used within his textbook,
which at the time was a new topic in the school curriculum.

Let us see one example:
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4 Historical notes in the textbook

From the book, one is able to learn something about the inhabitants and lifestyle of the
region, as well as about the units of measurement used in those times.

a) Inhabitants of Austro-Hungarian Monarchy

Figure 12. The inhabitants of some countries in Austro-Hungarian Monarchy.
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b) Old units

Figure 13. Relationship between units which were used in the Austro-Hungarian Monarchy.
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5 Conclusion

If we carefully read Hočevar’s textbook it is not hard to realize why they were so popular.
They have

• short, sharp, but not exaggerated mathematical determination

• clear, easy, comprehensible explanations

• precise reproductions of concepts and deductions

• connected theory and practice

• many suitable and useful examples used in connection with the text

• interesting and entertaining historical remarks

Hočevar’s books were frequently used for over 10 years in secondary schools within Aus-
tria, Croatia (until 1944), Bosnia and Herzegovina, Serbia, and Italy. His textbook on
geometry was translated and adapted into English and used in England as well. Hočevar’s
textbooks do not exist in Slovenian because the teaching language used in secondary schools
at that time was either German or Latin.

Throughout his lifetime, Hočevar wrote 194 textbooks, including reproductions, reprints,
and translations. Subsequent editions of his work quickly followed, but they were not always
of greater quality.

Scientists like Hočevar’s books, but teachers find them to be too difficult for pupils.
However, we believe that the same problems exist in our days too.
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