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ON ORTHOGONAL PROJECTION OF RIGHT ANGLE

Edwin KOZNIEWSK |

Bialystok University of Technologyaculty of Civil and Environmental Engineering,
ul. Wiejska 45E, 15-351 Biatystok, POLAND
e-mail: e.kozniewski@pb.edu.pl

Abstract: In some textbooks Descriptive Geometry charadierigvariant of orthogonal
projection is used in the opposite sense thanrimtated. The paper presents the complete
formulation of the theorem and its simple prootahie for presentation to students.
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1 Introduction
It happens that in the Descriptive Geometry textlsoiolkariant characteristic of rectangular
projection is used in the opposite sense to itsddation.

In the textbook by B. Grochowski we can firfdThe orthogonal projection of right
angle,of which one arm isparallel to theprojection planes a right anglé (Grochowski,
1995, p. 18). Later (p. 91), the authaharacterizing thestraight line perpendicularto
the plane statesthe sufficiency of the perpendicularitpndition, but for two straight lines
horizontal and frontal ones. F. Otto and E. Otates“Consider any straight linea lying on
the projection plane or parallel to the projectmane and skew linb. Assume that they are
perpendicular to each othedne can easilyprove based orelementarystereometrythat
the projectionsa’ and b’ of these linesare perpendicular to each other. This theorem can be
reversed, ie. we can prove thatif:b’ anda=a’ (or onlyal|a’), then already must baob.”
(Otto & Otto, 1994, p. 38)0ther authorgonfine themselvew formulating thisinvariantas
a conditional phras€€Comprehensivéthoughwithout proofg discussions can be found in the
monograph:Geometria wykréna by St. Polaski (editor) We have got two theorems
“If two lines areperpendiculaand one of thens a horizontal lineand the remaining one is
not perpendicular to projection planes, then thehogonal projections othese lines
are perpendiculdar and “If the orthogonal projections otwo straight linest and u
are perpendiculaand atleast one ofhese liness a horizontal lingthen the lineg andu are
perpendicular.”(Polaski et al., 1975, 55-56)n practice of teachingthe basicof orthogonal
projectionsthereis a fearthat the invariantormulateddirectly (as a sentence - u- v) will
be usedasthe reversq... . v - u) without further explanation. In thisontribution wegive
the full proposalconciseperspective othis importaniproperty
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Figure 1: Perpendicularity a’ob’ and obvious Figure 2: Application of the invariant in constriact

perpendicularitcoa’ together withalja’ induceaob  of an auxiliary view: the projections of projecticays
(projectors) are perpendicular toygs therefore
the projection rays are perpendicularatp hencens
plane is perpendicular to two desired sides ofidme
of pyramid (hexagon)

2 The proposal to formulate an invariant on right anglein the orthogonal projection
The present invariant (Characteristic InvarianOothogonal Projection - CIOP) is formulated
as follows.

CIOP. If one of the arms of an angle is paralled aanother is not perpendicular
to the projection plane, then the angle is rightafd only if its orthographic projection
is a right angle.

Proof: Letz be any projection plane andb are the lines containing the arms of a given
angle;a’ andb’ are the lines containing the arms of an orthogapiojection of this angley
and g are the edge planes of the arms of the considangte, andc= an f (Fig. 1). From
the orthographic projection conditions, regardigis&hat is the angle, we have the following
sentence (from the assumption):

p:a aoa, b, bop cor aor, fox, coa’, b’ and without loss of generality of the second
sentence

g:a ||z, b- oz. (- denote negative relation)

Then

rraoch, s:a’ob’.

After such denotations, formally, theorem CIOP thasfollowing form:

pcg- (r-s).

We have to prove two theorems:

“-pcqg- (r-s);

‘otpcqg- (s-n).

‘.’ We haveaob andala’. Thereforea’ ob (it does not matter i& andb are skew). But
coa’, b’. Hence

a'ob,g i.e.a’ o p(b, 9, soa’ o p(b’, c). Hencea’ ob'.
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-’ We havea’' ob’ i alg’. Thereforeaob’ (it does not matter i& andb’ are skew) acc.
So we havao f(b’,c), in other wordcao fS(b,0). Thereforeaob.

3 Conclusion

The formulated and proved (in a simple way) properan be successfully presented
in the academic lecture or in other classes. #nisopportunity to repeat and/or supplement
information about the relationship of perpendicityain three-dimensional Euclidean space,
as well as show an example of logical analysiseafngetric theorems. So, we have a small
sample of shaping spatial imagination of exeraiseathematical logic.
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O NIEZMIENNIKU CHARAKTERYSTYCZNYM RZUTOWANIA
PROSTOKATNEGO

W niektérych podgcznikach geometrii wyk&nej niezmiennik charakterystyczny rzutowania
prostokitnego jest stosowany w odwrotnym znaczeniu jast formutowany. W pracy
przedstawiono petne sformutowanie twierdzenia iojegrosty dowdd, nadajy sk do
zaprezentowania studentom.
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