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Several observations about Maneeals - a peculiar
system of lines

Abstract. For an arbitrary triangle ABC and an integer n we define points
Dy, E,, F, on the sides BC, CA, AB respectively, in such a manner that
|AC|™  |CDny| |AB|"  |AE,| |BC|"  |BF,]

[ABl" ~ |BD.|” |BCI" |CE.’  |AC|" _ |AFa|’

Cevians AD,,, BE,, CF, are said to be the Maneeals of order n. In this
paper we discuss some properties of the Maneeals and related objects.

1. Introduction

Given an arbitrary triangle ABC we consider certain cevians [I] defined (for
given integral n) in the following way.

DEFINITION 1.1
Let ABC be a triangle and let n be an integer. There are points D,,, E,, F, on
the sides BC', C'A, AB respectively, satisfying

[AC|" _ |CDx| [AB|" _ |AE,| |BO[* _ |BE,|
|AB[* ~ |BD,|”  |BC|*  |CE,|’ |AC|* ~ |AF,|’

We call the cevians AD,,, BE,, CF, the order n Maneeals of the triangle ABC.

It is easy to check, that medians, bisectors and symmedians of a triangle are
examples of the Maneeals with integer n = 0, n = 1, n = 2 respectively. Further-
more, for the given triangle ABC, the points D,,, E,, F,, (uniquely determined by
the integer n), are vertices of a new triangle, which is said to be the Maneeal’s
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triangle of order n. For Maneeals AD,,, BE,,, CF,, we can use the Ceva’s theorem
in order to prove that they are concurrent. Their point of intersection M, is said
to be the Maneeal’s point of order n. For given M, we can choose points P,, Q.,
R,, on the sides BC, C'A, AB respectively, in such a manner that line segments
M, P,, M,Q.,, M,R, are perpendicular to the corresponding sides of the triangle
ABC. Points P,, Q,, R, are the vertices of a next triangle [I1], which is said to
be the Maneeal’s pedal triangle of order n.

In the present note we investigate properties of Maneeal’s points and pedal
triangles.

In this paper, for a given triangle ABC and an integer n the points D,,, F,,
F,, P,, Q,, R, should be always understood in accordance with the definitions
given above. Furthermore, we will use the following notation:
|AB| =¢, |BC|=a, |CAl=b, ¢ =a"+b"+",

Axyyz - the area of triangle XY Z,

A =Aapc, An=Ap,E,F,, A, =AP,Q.R,

R - the radius of the circumcircle of triangle ABC,
S - circumcenter of triangle ABC.

2. First properties

THEOREM 2.1 (Ceva’s Theorem [4 [5])
For a given triangle with vertices A, B, and C and non-collinear points D, E,
and F on lines BC, AC, AB respectively, a necessary and sufficient condition for

the cevians AD, BE, and CF to be concurrent (intersect in a single point) is that
|BD|-|CE|-|AF| = |DC|-|EA|-|FB|.

THEOREM 2.2 (Maneeal’s points)
Maneeals of order n are always concurrent.

Proof. Since the points D,,, E,, F, lie always between the vertices 4, B, C, they
cannot be collinear. The equality
|BD,| |CE,| |AF,| b " a"

- .2 .2 1
|0Dn‘ |AEn| |BFn| ctoar "

together with Theorem ({2.1)) proves the assertion.
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In the next Lemma we collect a number of properties connected with Maneeals
and related objects.

LEMMA 2.3
The lenghts of the segments of Maneeal’s triangle of order n are given by the

following formulas:
| En F?

B b2nc2(an + Cn)2 + b262n(an + bn)2 _ bncn(an + bn)(an + Cn)(b2 + C2 _ a2)
- (an + bn)2(an + cn)2

Y

|E7LD7L‘2
B a2nb2(cn + bn)Q +a2b2n(cn _,’_an)Q _ anbn(cn + an)(cn + bn)(a2 + b2 _ 02)
N (c +b™)2(c™ + a™)?

)

| Fo D ?
B a2nc2(bn + Cn)? + a262n(bn + an)Q _ anc7l(bn + an)(bn + Cn)(a2 + C2 _ b2)

- (bn +Cn)2(bn +an)2

LEMMA 2.4
The lenghts of the segments in which the Manneals of order n divide the sides of

the triangle are given by the following formulas:

BD,| = 7 |OD,| = o
bn+cn bn+cn
(CBal = ———  |ABal= o——,
v+ an v+ qn
b ¢ a-c
AF,| = —— BF,| = .
‘ "‘ bn+an7 | ”| b + qn

LEMMA 2.5
The Manneal’s point M,, of order n divides the Manneal’s segments of order n in

the following ratios:

|AM,| " +b" |BM,| " +a" |ICM,| a"+b"
IM,D,| ~ av ' [M,E,[ b 7 [MpF|
LEMMA 2.6

It is also convenient to keep, for further reference, record of the following identities:

AM,| " +b" IM,D,| a"
|ADn| — gn [ADn| g’

|BM,| _ ¢ +a" M, E,| _ b Q)
|BE,| Gn |BE,|  gn’

ICM,|  a" +b" M, F,| "

|CFn| B Gn |CFn| _(In’
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and
AD 2 _ b262 b n bn72 n—2\ 2bn72 n—2
‘ 7L| - (b”—l—c")z[( +c )( +tc ) a c ]a
BE 2 __ CL282 n n n—2 n—2\ _ b2 n—2 n—2 2
BE = @+ ) e, (2)
2 _ b2a2 n n n—2 n—2\ _ 21n—2_n—2
LEMMA 2.7

The Maneeal’s point of order n and every pair of vertices of the given triangle
ABC determine new triangles. Areas of these triangles are related to the areas of
the triangle ABC in the following way:

Apm,c = L. A, Acm,a=—"A, Apn,a = — A (3)

n n n

We can also consider the triangles determined by pairs of points Dy, E,, F, and
one of the vertices of the triangle ABC. Their areas are given by the following
formulas:

A aen
BD,F, — (bn+cn)(b"+an) . )
a™b"
A = .
CDnE, (cn + bn)(cn + an) ’ (4)
b
Aag,r, =

@@+

LEMMA 2.8

It is also worth to note some properties connected with the lengths of line segments
between the vertices of pedal Maneeals triangles of order n, the Maneeals points of
order n, and vertices of the triangle ABC.

M, Py = 2Aa”_17 MO, = 2Ab”‘1) M, Ry = 2Ac"‘1. 5)
Gn an n
|BP,| = qin -ya2c(a™ + cn)(a"~2 4 ¢72) — b2ancn — 4a2n—2A2,
|BR,| = qin Va2 (am + cn)(an 2 + cn2) — b2anct — 4e2n2A2,
CP,| = qin -y/a2b2(am 4 o) (an=2 + bn=2) — 2anb" — 4a2n—2A2,
|CQn| = qin /a2 (am + b)) (an—2 + b7=2) — 2anbr — 4b2n 2 A2, )
|AQ,| = qin /B2 (e 4 b7) ("2 + bn2) — a2enbn — 4621 2A2,
|AR,| = 1 Ve2b2(cn + bn) (2 4 bn=2) — a2cnbn — 4c2n—2A2,
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COROLLARY 2.9
By definition we have |BP,|+ |CP,| = a, |CQ,|+|AQ,| =0, |BR,|+ |AR,| = c.
Hence, by adding all equations in @, we get
(a+b+c)-(a"+0"+ ")
= \/a2c2(a” + ) (a2 4 ¢"72) — b2ane™ — 4a?n2A2
+ Va2e2(a™ + ) (am=2 + =2) — b2ancen — 4c2n—2 A2
+1/a2b2(a™ + b7)(am=2 4 b7—2) — cZanbn — 4a2"—2A2
+1/a2b2(a™ + bn)(an—2 + bn—2) — 2anbn — 4b2n—2A2
+ /€202 (e + bn)(cn=2 + bn=2) — a2cnbn — 4b2n—2A2
+1/c202(cn + b) (=2 + bn=2) — a2enbn — 4c2n2A2,

Now we are in a position to prove the following new identity.

THEOREM 2.10
npn n
. ab"c A
(a7 b (b + en)(en + an)
A_, =A,.

A, =2

Proof. We will start with simple consequences of the definition of Maneeals:

A

|AE,| = < |E.C|,  |BF,| = Z—|FnA|.
an 7

From Lemma [2.4] we obtain
|AE,| " |BF,|  a"
|AC] ¢ +an’ |BA|  am + b7
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On the other hand we can observe, that

[AE,| _ AABE, |BF.| _ Apg,r,
|AC| A |BA|  App,a’

Finally we can express the area of the triangle BE,, F,, by the formula

BF, a”
Apg, r, = Bf;|| -App, A= s -ApE, A
. a” |AE,| o a” "
- an -+ bn |AC| - a” + b e+ qn

ac"

= -A
(an + bn)(cn + an)

Strictly analogously, we can provide the following formulas:

ca™
c® 4+ b)) (a™ + )
ac"
<A
(@ + ) (e +5)

)

ABg, p, = (

ABr,p, =

To end the first part of the theorem, we only need to note, that

An = ABEnDn + ABEnFn - ABF!LDn'
Finally we get

c"a ac” a™c"
@@+ S @@ ey S @ e + b
ancn n 7 T n n n
T (@ )"+ ) (et + an) a™ #67) (b7 ) = (" + o) - &

a”'L b”'L C’VL . A
(an+bn)(bn+cn)(cn+an)
The last part of the proof is quite formal.

Above consideration implies that A, =2 -

a "b """

A_,=2- -A
(@ b e e Fa )
5. a~"b e A a2nb2n02n
(afn + bfn)(bfn +Cfn)(cfn +a7n) a2nb2nc2n
a™b"c”

2- <A
(CL” + bn)(bn + Cn)(cn + an)
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Now we pass to the Maneeal’s pedal triangle P,Q,R,.

LEMMA 2.11

The area of Maneeals pedal triangle of order n is given by the following formula
22n—2An+1 Rn—2

A/ — 2—n b2—n 2—n .
" (am 4 b7+ )2 [ + e

Furthermore, sides of Maneeals pedal triangle have the following lengths:

2A
|PnQn| = qf\/(a"—Q + b”—Q)(a" + b”) _ an—an—Zcz7
%

|@nRal = == /2 + 2B + ) — b 2en a2,

n

2A
RuPy| = 2@ 2 T an 2)(e" + a") — o 2an 22,
q

n

THEOREM 2.12
For any point X in the plane we have the following formula

a"|AX|? + b BX|? + ¢"|CX|?

|MnX|2 - ;
am + brL + cn
2b2 2
— (an —’C_Lbn j_ Cn)2 (an—an—Q + bn—ZCn—Q + cn—2an—2>.
X
B D, C

Proof. From the Stewart Theorem [3] for triangle X BC, we get
|XB|*-|D,C| +|XC* - |DyB| = |BC| - [| XD, |* + |DnC| - | Dy Bl
or equivalently

| DnC
|BC|

|Dn B
|BC|

|XB|2' +|XC|2~ - |XDn|2+|DnC||DnB‘
If we use formulas from Lemma [2.4] and make a few simple transformations, then
we will get

Cn
E

b bre?
o | XB|? — ———|BC.

XD,|* =

| XC|* +
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Furthermore, an analogous consideration for the triangle AX D,, shows that

AM,,| | Dy, M,
Xw@2=| "D, X |? PN AX|? — |AM,,| - | DM,
XM, = GpRIDX[E + RS AXE — AN - Dy
|AM,| o | |DnMy| s |[AM,| |DnM,| 2
_ D, X AX]? - : -|AD,,
ap, X T, Y T, Tap, AP
"+ b c"” b b c"a?
= XCJ? XB2——————)
(a"+b”+c”>(c”+b”| | +cﬂ+bﬂ‘ | (c™ +bn)?
n n ' b’ﬂ
a7|AX|27a(c—+,)| |2
a7z+bn+cn (an+bn+cn)2
_ a"|AX]P + V" BX]? + " [CX]* a’bc
o a™ + b +cn (a™ + b" + ) (b + )
a™(c" +b")

- _|AD,|?.
(an + bn + C”)2 | ‘

Now we will use formula

2 b262 n n n—2 n—2 2in—2 n—2
|AD,| :W[(b +M)OTE 4T —ath T T

to simplify the following part of the main formula

_ a2 B an<cn + bn) |AD |2
(a® +b" +c?)(b" + ) (a + b4 cn)2 "
a’bpnen
(@™ + b + c™)(b" + )
n(e-n n 2.2
- (ai —&(-Cb”++bc’3)2 (b"b+cc”)2 (" + ™) (b7 4 ") — a®b" e
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a’b?c? 2pn—2 2 n—2 2 n—2
_ n—2yn— n—=2 n— n—2 n—
S Tyl YT AT AL

Finally we have
a|AX|? + 0" BX|? + c*|CX|?
a™ + b 4 cn

a’b?c?
— (an n = - cn)g (an72bn72 4 bn72cn72 + cn72an72).

|MnX|2 =

COROLLARIES 2.13
From we obtain forn =0,1:

JAX]? + [BX]* + |CX|*  a®+ b +¢

|M0X|2: )
3 9
MXJ = al AX[* + b|BX]* + ¢|CX|*  abe
! N a+b+c (a+b+c)

Note that My is the centroid of the triangle ABC and My is the incenter of ABC.

From @, , we obtain the last corollary, which states, that the distance
between two Maneeal’s points, of order m and n, is given by the following formula
1

M, M,|? = .
‘ I (am +bm +Cm)2(an +bn +cn)2

)

where
V = a2{[bmcn _ bncm]2 _ [ men bncm][am(bn _ Cn) _ an(bm _ cm)]
—[a™b" — a"b™"][a" " — a" ™)}
=+ bQ{[cman _ Cna’m]Q _ [anan _ Cname'rn(cn _ an) _ bn(cm _ anL)]
— [ = b M ba™ — b a™]}
4 62{[ambn o anbm]2 o [ambn _ anbm][cm(an o bn) o Cn(am o bm)]
— [¢™a™ = c"a™][c"b" — "b™]}.
In particular if we let m =1, n =0, we will get
1

MMy = ——
| Mo (a+b+c¢)

[a| AMo|* 4+ b| BMy|? + ¢|CMo|? — abc].

COROLLARY 2.14

From for X=S we have
Q"R+ U R? + "R

an 4+ bn 4 ¢
_ Wﬁfiw(a"%n2 + 262 c"’za"*Q)
> 0.

|MnS|2 =
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Therefore, we have

a?b™c™ + b2anc™ 4 Aab”

= a
In particular, for n =1, since
2> e _opy
(a+b+c)
therefore
R > 2r.

Other proofs of Euler’s inequality you can find at [2, [13, [T, [6, [7, [8, [9, [1J].

Now we can obtain a few relationships from the Cauchy-Schwarz inequality.
They will be important part of proofs of several subsequent theorems.

LEMMA 2.15
Any non-zero real numbers a,b, ¢ satisfy the following inequalities:

a2n b2n ch (an + pn + cn)2
(B ey @y e ®

b2 a2_|_b2_|_62
1
(a2n+b2n+02n) 2 §(an +bn +cn)2, (9)
2 (@a+0b+c)?

(% + L ﬁ) S latbtef®

a™ pr cn) an+bn+cn'

Proof. Indeed, these are special cases of the Cauchy-Schwarz inequality
(2f + 23 +23)(yf + 93 +93) = (z1y + 222 + 23y3)°

with the substitutions

a” b" c”
$1:*,$2:?»$3:?7ylza»y2:b7y3:C fOI‘

s =y2=y3=1  for (9)

and
a? b2 c?
v =\l we =0 =y = Ve g =V g = Ve for (I0).

LEMMA 2.16 (Inequality of arithmetic and geometric means)
For any real numbers x1,...,x, there is

r1+...+ Ty

> oE T 11
- > T (11)
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The Symmedian point M> has a special feature, which we will describe by
following

THEOREM 2.17
Let S(n) = |M, P,|? + |M,,Qn|* + | M, R,|?>. Then S(2) < S(n) for alln € Z.

Proof. Using we get

4A2 a2n b2n ch
Sty =" [+ + 7 )
A
Rfl Q‘ﬂ
B P, c
Using we get
4N?
S(n) > —.
q2

Now, an easy computation shows, that

4N2
S(2) = [MaPa|* + | M2Qo|?* + |MaRo|* = —.

This finishes the proof.

Not only the Symmedian point, but also the Centroid My, has a special feature:

THEOREM 2.18
Let T(n) = a®|M,P,|* + b*|M,Q,|*> + |M,R,,|>. Then T(0) < T(n) for all
n € 7.
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Proof. Using (5)) we obtain

T(n) = 4A% .- ‘22—2”.

By () we get
4N?
T(n) > —.
(m) = =3
Now an easy computation shows, that

2 2 2 2 2 2 4A2
a”|MoPo|” + b"[MoQo|” + [ Mo Ro|* = ——.

This finishes the proof.

THEOREM 2.19
Let W(n) = 7% + prcon) + ey Then W(1) < S(n) for alln € Z.

Proof. Using we get
2 2
qn (G b C
W) =2 (S 2+ 2.
(n) 2A \am + br + cn
Using we get
S P e e ) (aj L f) s atbto?
2A a™® b 2A
Now an easy computation shows, that

a b c (a+0b+c)?

+ +
|MyPy| - [MiQa| [ MRy 24
This finishes the proof.

THEOREM 2.20
Let K(n) = M, P,| - |MpQyl| - |MyR,|. Then K(0) > K(n) for alln € Z.

Proof. Using we obtain

n—1pn—1_n-—1
8a" T " e 3

K= ooy

By a special case of we get

(@ 4+b" +c") > 3varbnen,
Equivalently,
1 1

< .
(a™ 4+ b + )3 — 2Ta™ben
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Using this inequality, we get

n—1pn—1_n—1
K(”)S%' 3:27ibc' ’
Furthermore,
(a™ 4+ b" + ") = 3Varbren for n = 0.
Hence,

S8a~ b tc! 8
M P . M . M = A?) = : 3
|MoPol - [MoQol - [ Mo Rol 27 27abc

This equality finishes the proof.

THEOREM 2.21

Let 7 be the circumcircle of the triangle ABC. For any n € Z we choose points
X, Y., Z, on w in such a manner, that chords AX,, BY,, CZ, contain the
Maneeals AD,,, BE,,, CF, respectively. Let D.,, E!, F! be intersection points of
AX,, BY,, CZ, and Y, Z,, Z, X, X, Y, respctively.

Let finally m be an integer, X, DI, Yo E!' . Z,F! be order m Maneeals of the

triangle X, Y, Z,,. Then the following conditions hold:

e DY =D, EY=FE, FJ=Fj,

e if G, is an m-order Maneeal’s point of triangle X, Y, Z,, then Go = M.

!’
) W Dn Yn

M,

‘
&
3

t
x?
5
Q
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Proof. Line segments BC' and AX,, are the chords of circle w, and D,, is their
point of intersection. Hence,

|BD,,| - |DnC| = |ADy| - | Dn X

Using [2.4] we get
a’bmen

DX, |=——-—"—.
| | (bn + Cn)2|ADn|

Strictly analogously we get
b2 anc’ 02 anb™

EY, =— ) e —
EnYal = G o BEy EnZnl = o2y

Now we can use and to obtain

a"|AD,,| a’bc
(an + bn + C"’) (bn + C")2|ADn|
B a?b" e + b2 ca™ + 2ab"

= @+ b+ )" + )[AD,|

Strictly analogously we get
a?b™c™ + b ctam + c2an b
(@™ 4+ b" + c™)(c" + a™)|BE,|’
a2bncn +b20nan +C2anbn
(@™ 4 b" + c™)(a™ + b")|CF,|

|MnYn‘ =

|MnZn‘ =

Using again, we get
|AD,|? ab"c? A+ b
|AD,| (bn + c)2|AD,|  (b" 4 c")|AD,|’

|AX,| = |AD,| + |DnX,| =

Analogously we get

a4 a?c b2a™ + a?b™

BY,|= —— 12° Tl= — 27
|BYx (a" + ¢")|BE,| €20 (™ + b™)|CF,|

Now we observe, that triangles X,, M, Z, and C'M, A are similar. Indeed, we
only need to note, that M, is the intersection point of chords AX,, and C'Z, and
that respective angles are right.

From the similarity, we derive that

AX My Zy | X Mu2 X0 Zo? |20 M,
ACM,A — [CM,> ~ [CAZ ~ |AM,]2

Since XunZnl — 1ZnMy]
|CA] [AM,,]

, therefore if we use (1), we get

|AC| | Z,, M, | a?b™c" + b3 c"a™ + c2a"b"

XnZn = =0 .
X2l = =300, (@ (" 1 ) AD,|[CF,]
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Strictly analogously we get

a?bc™ 4+ b ca™ 4 ab"
(a™ + cn) (b + c)|AD,||BE,|’

a2bncn +b2cnan +62anbn
(a™ + c")(a™ + b™)|CF,||BE,|

| XY, =c-

YonZn|=a-

By and similarity of respective triangles we have

| X0 Zn|?
AX, M, Z, = ——— - ACM,A
|CAl?
_ bn(a2bncn +b2cnan +c2anbn)2 A
- (an _|_bn +Cn)(an + bn)Q(bn +C")2‘AD7L|2|CF»“|2 :
By the same taken we get
AY Mg — an(a2bncn+b2cnan+62anbn)2 A
neEnRSn T (am + b + c?)(a™ + b)2(am + c)2| BE, |2|CF,|? ’
AX MY, — Cn(CLanCn—l—bQCnan+02anbn)2 A
nEnin T (an Lhn 4 C")(Cn _|_bn)2(cn +an)2|ADn‘2|BEn|2 .
No we can determine the area of the triangle Z,, BY,,. Since
Az, MY, _ |Y, M, |
Az By, |BY,| ’
therefore
n(,2pn .n 2.n,n 2 _npn 2. n 2.n
Ay iy, = BY, Ay, = a™(a*b™c™ + b c"a™ + c*a™b")(c*a™ + a*c") A

YnMn (an _|_bn)2(an + C")2|BEn|2‘CFn|2

Strictly analogously we get

Cn(a2bncn +b26nan +02anbn)(a7L02 +CTLa2)
(C" + bn)2(cn + a”)2|BEn|2\ADn|2

Ax, By, = AL

Furthermore we have the following relation

ZnE,| _ Az,py, _ a"(b" +c")*|AD,?
| X, El|  Ax,py, c(b"+a™)?|CF,>

On the other hand since

YiZa|  a(b" +c)|AD,|
Y, X,|  c(b® +a™)|CF,|’

we can conclude, that

YoZul* _ |Z0E;|
VaXal? | XnE|

if and only if n = 2.
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On the other hand, by definition, the cevian Y, E}/ , is an order m Maneeal of

triangle X,,Y;,Z,, if, and only if, the following condition holds
[ ZnEm| _ [YnZn|™
| Xn Bl [YaXa|™

Now it is easy to see, that the above condition is satisfied for n = m = 2.
Hence, EY = Ef. We can provide strictly analogously, that D) = D}, Fj = Fj.
In particular, cevians XD}, Yo F), ZoF4 are Symmedians of the triangle XoY575.
The fact, that Go = Ms we conclude by the definition (construction) of points X5,
Yo, Zo.

THEOREM 2.22 (Lemoine’s Pedal Triangle Theorem [I5])

Let D, E, F, be the order n Maneeal’s triangle and P,Q, R, be the order n pedal
Maneeal’s triangle of the given triangle ABC. We can choose points T,,, Uy, W,
on sides Ry, Py, QnPy, QnR,, respectively, in such a manner that cevians R,U,,
P, W,, Q,T, contain the line segments R, M,, P,M,, Q. M, respectively. Then
the following conditions hold:

e if R,R., Q.,Q.., P,P. are order m Maneeals of the triangle P,QnR,, then
U2:R6; WQZP[;; T2:Q6}
o Symmedian point of triangle ABC is the centroid of its pedals triangle P,Qn Ry,

o AR _ |PiUL| |BDy| _ |@iWi| [CEi| _ [T
|F\ B [U1Q1]” [D1C| [WiR1[7 |ELA] [T Py
A
Fn,
2 W, Qu
M, E,
Uy,
Ty
B
D, Pn c

Proof. We use to make simple computations

| PoUs| _ AR, M, P, . %‘RnMnHMnPMSin(ZRnMnPn)
|UnQnl AR, M,Q, %‘RnMn| | M, Qnl sin (LR, MpQn)




Several observations about Maneeals [67]

2¢" LA 2a" 1A : 1 .
@ ibrten) @ rprieny S0 (£180 = B)  g»~1sin B

cn—1 n—1 . = Th—1la
(a3+bn+Acn) (afﬁrbn_ﬁ,n) sin (£180 — A)  b"~lsinA
an72

bn—2

and get

| P Uyl a2
UnQn| — 72 (12)

In particular, if we choose n = 2, we obtain |P,U,| = |U,Qyn|. Therefore, by
definition of order m Maneeals of the triangle P, @, R, the cevian RoUs is a median
of this triangle. Finally RoUs = RgR{. Strictly analogously we can show, that
PyWy = PPy, Q215 = Q2Qy.

On the other hand, if we put n = 1 into , we obtain

|PLUL| b |AF]

|U}Q1|47a47|FHB{

And analogously
|Q1Mﬁ‘ C__ H3D1| |fﬁjﬁl a o KjEﬂ

‘LV&}%1|__ b _>|l)16”7 ’IIHIH| C _>‘Ehfﬂ.

For further properties see [12].

Final remarks. In this article we introduced Maneeal’s points, which to the
best of our knowledge, have non been studied in the literature before. We shared
a number of properties of these points, related lines and triangles. There is surely
much more to discover. We hope, this note will sparkle some interest in the
construction and will lead further research in this area of very classical triangle
geometry.
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