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ABSTRACT: In this paper, | demonstrate a new theorem about orthogonal quadrilaterals. The sum of side

a and its altimedian distance, b, is the same as the sum of side b and its altimedian distance, Q, and side c and its

altimedian distance. i.e:aa+d=Qb+c
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DEFINITIONS:
Orthogonal quadrilateral: Is made up of a
square with diagonals that connect at right angles.
It is a four-sided structure made up of line
segments that are orthogonal, or not linked, at
distant points.B

B

Altitude of a triangle: consists of a line segment
traversing a vertex that is not parallel to the base
line or the opposite side of the vertex. The line
encompassing the opposite side symbolizes the
increasing base of the height. The height's foot is
at the intersection of the long base and the height.
"The height" refers to the distance measured from
its apex to its base, as the name implies.

P
M R

Q- Is the vertex

M- Is the foot of the altitude

QM - Is the altitude of the triangle PQR

Median of a triangle: divides a side by
connecting a point on one side to the midpoint of
the opposite side. A triangle is made up of three
medians, one for each point; these medians
converge at the triangle's midpoint.
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T- represents the center.
Altimedian distance: Is the distance measured
from the base line's midpoint to the foot of the
elevation.

Theorem:_Given the orthogonal triangle ABCD
we just discussed, we may state that

AB=a,ij=a
BC=dKL=6
AD=c,GH=y

D =bMN=p
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Thenaa +d = Qb + ¢ wherea, Q, and are
altimedian distances.

Proof

From triangle ABD

Bt = = ma o 151

F]
Equming [4] and [5]

E—.Tl+nu—az =F—§_¢u_¢=

Zoa = f* — & L&l
Comsidering mangle ADHE

AE = b, OE = [%-rﬂ:l_E: c

AET + HET = A

N L h |a:|z = =

D N =1
Cosmidering nangle ABE

AE = b BE = (L— @), AR = a

AE? + FE® = ABT

ha® -r{i—n]z = a?

Byt =a’—'::+ oF —o* ]
Equming [7] and [&]
ﬂz—;*ﬂf—ﬂzzg—!—;_u"_uI

Zpf =c* —a® =1
Adding [FL, (6] axd [2)

Zypc+ 2o + ZEF = fFEF —a® + fF — e + 6= — @

Zoa + Zpc + ZOF = 20 — a")

aa + ypo -+ @f = (FT — aT)

Ban T —a® = Zypc

max + po & @fF = Eypc

= o+ @fF = o [E i

From triangle BCD
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B, = a2 — [T}
Comecidering mriangle BCE DY
e = ke, . ED = S+ ). B =

BET + T = BFIS

BT = (£ ) = a=

BT = T D e — T =1
Equosing [1] acnd [2]

ﬂ’—§+r\-—'—r‘ =.I'"z—§—:|-'l:—'|-'z

Epo = T — @ =)
Croeresidering triang le oM

AF = [ — e ) . BF = h.. AD = c

AT - DT = ADE

2 =) T = e

BT = e — 2 mam — @ (& 5]
Comsidering mriangle B

EEE - DT — BT
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DE=hMN=f
BC=d KL=§
BD=fEF=0
Considering tnangle BDN

ﬁ:h..ﬁ:[:—’ ﬂ}l.ﬁ:f

BN* + DN* = BD*

1 (b g\l

hi+(G-) =F

2 '

b= -+ o 1)
Considering tnangle BCN

ﬁ:h..ﬁ:(giﬁ'}ﬁ:d

hy? =d* = —— gb - g* [12]
Equating [11] and [12]

oS iph g =d b

2Rb = d* — f* [13]
Considening mangle BDK
BR=(%-48).DE=h..BED=f

BR? + DK = BD®

(2-5)" +n? = g2

hi=p -2 a8 [14]
Considening imangle CDK
TK=(2+6).DK = hs.CD = b

CK® + DR = CD*

(2+8)" +hg* = b2

he* = b - % — 5d - & [15]
Equating [14] and [15]

I B L e L

28d = b® — f2 (18]

Considering tmangle BCE

TE = h; ,BE = (L e),

g
1]
R

CE® + BE® = BC®
r z

he® +(3—0) =a®
a

2 _ g2 1 =
hi=daz-Liof-o [17]
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Considering mangle CDE

E:h.ﬁ:l{%i @:l..ﬁ:b

CE* + DE* = CD*

het + (L4 0) = B2

k= bt :i @f — o2 [18]
Equating [17] and [18]

42 ?Hi'rf gt = bt ? af - o?

20f =b* - d? [15]
Adding [13], [16] and [19]

2Rb 4+ 26d + 20f =d® = P+ B = 2 4 B° = d*

2Rb + 28d + 20f = 2(b* - f7)

Bb & &d + 0f = b* = f*

But b* = f* = 28d

Bb + &d + 0f = 28d

5 BB+ of = &d [20]
Subtracting [10] from [20]

b — aa = &d - yc

L ooa+ &d = Bb + yo (0Q.E.D)

CONCLUSION

In conclusion, the newly proposed theorem on
orthogonal  quadrilaterals introduces  a
groundbreaking perspective to the field of
geometry. This theorem establishes a profound
relationship between the angles and sides of
orthogonal quadrilaterals, shedding light on
previously  unexplored  connections. By
elucidating the intricate interplay of geometric
elements within these quadrilaterals, the theorem
not only enriches our understanding of this
specific class of polygons but also opens
avenues for further exploration and applications
in various mathematical and scientific domains.
As the mathematical community embraces and
scrutinizes this innovative theorem, its potential
implications and contributions to geometry are
expected to unfold, paving the way for new
insights and discoveries in the fascinating realm
of mathematical theory.
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