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Materials related to the Workshop of ESU-9: Starting from the history of mathematics in Late Modern 

Italy (XVIII-XX centuries): From primary sources to mathematical concepts. Subsection: Re-

launching Italian education and research after political unification, by Elena Lazzari. 
 

Elementi di geometria, G. Lazzeri, A. Bassani, (2° ed 1898) 

Some extracts from the original historical source 

 

➢ Chapter 3, Paragraph 215 
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215 Theorem - The locus of points in a plane such that the tangent segments, led by 

them to two circles, not concentric, in the same plane, are equal, is the part of a straight 

line perpendicular to the straight  line of the centers, outside the circles bounded by 

them. 

 

Let c1 and c2 (Figure 198) be two nonconcentric circumferences in a plane. Let there 

be two equal spherical surfaces passing through them with radii bigger than the radii 

of the two given circumferences, and let O'1 and O'2 be the centers of these spheres. 

Then the β-plane, perpendicular to the segment O'1O'2 at its midpoint, cannot be 

parallel to the α-plane, because if it were, the line of the centers of the two spheres, 

being perpendicular to the β-plane by construction, would also be perpendicular to the 

α-plane, and thus the centers of the two given circles would coincide, which is ruled 

out by the hypothesis. The plane will then cut the α-plane according to a straight line 

r, which is the geometric locus of the points in the plane, such that the segments tangent 

to the two spheres are equal, and so are those tangents to the two given circles. Let us 

now show that the straight line r is perpendicular to the line of centersO'1O'2. Observe 

then that the perpendiculars to the α-plane, passing through the centers O'1O'2 of the 

two spheres S1 and S2, meet this plane at the centers O1 and O2 of the circles c1 and 

c2 and locate a plane perpendicular to the α-plane and containing the straight lines 

O1O2 and O'1O'2. Now the β-plane is also perpendicular to the line O1O2. Now the 

β-plane is also perpendicular to the α-plane, being perpendicular to the line of this 

plane, so the α and β-planes cut along a straight line r, which is perpendicular to gamma 

plane, and thus also perpendicular to the line O1O2, of this plane. 
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➢ Chapter 3, Paragraph 216  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

216 Theorem - Given three circles in a plane, such that their centers are not in a 

straight line, the three radical axes of these circles, taken two by two, pass through the 

same point. 

 

Let c1, c2 and c3 be the three given circles in an α-plane, so that the three centers are 

not in a straight line. Let three equal spherical surfaces S1, S2 and S3 of radius greater 

than the radii of the three given circles pass through them, what is always possible, and 

let O'1, O'2 and O'3 be the centers of these spheres. The planes perpendicular to the 

segments O'1O'2, O'2O'3 and O'1O'3 at their midpoints, cut the alpha plane according 

to the three radical axes of the pairs of circles c1c2, c2c3 and c1c3, and moreover pass 

through the same straight line r (Theorem 161, Cor.) which is the geometric locus of 

the points equidistant from O'1, O'2 and O'3. Obviously, the intersection cannot be 

parallel to the alpha plane because, if it were, the three radical axes would have to be 

parallel to each other and thus, contrary to the hypothesis, the centers of the three given 

circles would be in a straight line. So the line r meets the alpha plane at a point, which 

is common to all three radical axes.  
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Elementi di geometria, G. Lazzeri, A. Bassani 

 

 First and last name: 

____________________________________________ 

 

Read and analyze the theorem extracted from the original historical source 

“Gli elementi di Geometria” by Lazzari and Bassani. Complete the form 

that follows. 

➢ Hypothesis: 

_________________________________________________________

_________________________________________________________

_________________________________________________________ 

 

➢ Thesis: 

_________________________________________________________

_________________________________________________________

_________________________________________________________ 

 

➢ Enunciation restatement: 

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________

_________________________________________________________ 

 

Notes: 

_________________________________________________________

_________________________________________________________

_________________________________________________________ 


