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SPECIAL TRIANGLES

By Bogdan Fustei-Romania
We consider triangle ABC and X a point in the plane of triangle.
AX,BX,CX intersect BC,AC si CX in points X ,,X}, X.
AX,,BX,,CX_ . are cevians of point X.
AX,g BXpg, CX g < n,,ny, n, are cevians of Nagel in triangle ABC.
Then we have the next theorem: n, , n,, n. are cevians of Nagel in triangle ABC,
can be lengths of sides of a triangle(Cevians as Sides of Triangles-Zvonko Cerin).

We show that: p? = n2 + 2r,h, (and analogs);

21T,
r,h, = =< (and analogs) ;
I'y+re

2rpr,
h, = =2 (and analogs);
I'y+re

2rah,
p2 - ng:zraha - (p+ na)(p - na)= 2r,h, » p—n, = R - p=n,+
41 arpre
(nq+p)(rp+re)

p+p>p-true, cevians of Nagel can be lenghts of sides of a triangle then we have:

n, + n, > n.(and analogs).From all what we present we have the next conclusion:

1 1
(na+p)(rp+re) (np+p)(ra+re) (nc+p)(ra+rp)

1)

(and analogs),so

1 1
(ma+p)(rp+re) ’ (np+p)(ra+re) ’ (nc+p)(ra+trp)

can be lenghts of sides of a triangle.

LEMA:If x,y,z are lengths sides of a triangle, then
Vx, \/_ ,\/z are lengths sides of acute triangle.

. . . A
Now we will use the next relation relatia r, + r. = 4Rcos? 2 (and analogs), and we

obtain next results:

= can be lenghts of sides of acute triangle.

\ 1 1 1
ZI A B
\Na+p cos3 \/np+pcoss /nc+p cosy
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Zaha b n (and analogs) — Zaha — b4 n (and analogs)
ptn, P " Ma p-n, P Tha .
n, ,ny, n. are cevians of Nagel in triangle ABC, can be lengths of sides of a triangle,

then we obtain:

rahy  rphp  Tche

p—ny' p-np’ p-n,

3) can be lenghts of sides of a triangle.

rahy  rphp  rche

can be lenghts of sides of a triangle.
p+na’ p+np’ pinc

2rarpr, .
Weuser,h, = #"r“ (and analogs) ,and we obtain:
bTIc

1 1
(P—ma)(rp+rc) ’ (p—np)(ra+rc) ’ (p—nc)(ratrp)

can be lenghts of sides of a triangle.

5)

A
I, + r. = 4Rcos? E (and analog) and we use Lema we obtain next results:

- can be lenghts of sides of acute triangle .

)1/p nacos VP anOS* 1/p IICCOS*

J(b—c)2+4
We shown that % = % (and analogs), but also we shown that =2 W :” ;li can
a a b c

be lenghts of sides of a triangle, so we will have the next results :

7) /(b — ©)2 + 4r2,/(a— b)2 + 412, \/(c — a)? + 412 can be lenghts of sides of a
triangle.

But AN,=,/(b — ¢)? + 4r2( and analogs), N,-point of Nagel ,so we obtain:

8) AN,, BN,, CN, can be lenghts of sides of a triangle.
We know that AN3=% (and analogs)(RMM 33) and AG;% (and analogs)(RMM 32) also
we will use the next theorem:

(Murray Klamkin’s Duality Principle for Triangle Inequalities):If P a point in Int(AABC), let
PA=x,PB=y,PC=z,AB=c,AC=b,BC=a.Then ax,by,cz can be the lenghts of the sides of a triangle.

Useing this theorem we obtain the next results :

9)a®n,,b?n,, c?n, can be lenghts of sides of a triangle.
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10)a,/n,, b,/ny ,c,/n. can be lenghts of sides of acute triangle.

11)ag, (1, + r.), bgy(r, + 1), cg.(r, + 1) can be lenghts of sides of a triangle.

12),/ag, cosg, bgy, cosg,,/cgc cosg can be lenghts of sides of acute triangle.

(we used relation ry, + r, = 4Rcos? % (and analogs)).
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