ROMANIAN MATHEMATICAL MAGAZINE

CONNECTIONS BETWEEN FAMOUS CEVIANS

By Bogdan Fustei-Romania
We consider the triangle ABC with notations:
Pa» Pp, Dc-Spieker’s cevians, n,, ny,, n.-Nagel’s cevians, g,, g, g.-Gergonne’s cevians
It is known that:
n,m,>p? (and analogs) [1]
n,g, = m,l,(and analogs) [2]
We will find an interesting connection betweenn, , g, ,0a , la:

From those relations we obtain a new one:

na\/g = pa\/l_a (and analogs) (1)

(1) Is a refinement for n, = p, because 1, > g,.

a _n,

Ia

+2

7 b - (and analogs) [3],

and using (1) we obtain:

a pa la ra
—_— —_
2r = h, /ga +2 m_—— (and analogs)(2)

From (2) after summation:

P Pa [la _Ta_
L
From (1):

Y n,/82 = X pay/la (4)

Pa 8a

1, 1 1.
n, +ny, + 0 = p, /g—a Py [+ pe [ (6)



ROMANIAN MATHEMATICAL MAGAZINE

a=2Rsin A (Sine Theorem) — % = %sinA (and analogs)

R Pa |la _Ta_
. > (ha /ga +2 na+p> (and analogs) (7)

/ 2 — 2
From =2 h ar +(b 9 (and analogs) [4] = 2 nrip — ayer Zt(b 2k (and analogs)
a a

(paf p) (a —J4arz + (b - c)z) < 4rr,(and analogs) (8)

From 4rr, = 4(p — b)(p — c)(and analogs) and (8) —

(po 2 +) (a= VI B 02) < 46~ 1) - O)o)

From (8) and ry + r, + r. = 4R + r after summation we obtain:

> (paf p) (a —J4r2 + (b — c)z) <4r(r, + r, + r.) = 4r(4R + r)(10)

From ﬁ = hTa (and analogs)[4]; hTa =1+ %(and analogs) and (1):

Bay 2P0 f (and analogs)(11)

r JarZ+(b-c)2

From (11) after summation:

h,+hp +h Pa
—avhT e Sy Fa
2r T J4art+(b-c)? ( 2)
From (11) -
b+ _ 2pa
m — 1 (and analogs) (13)
__2vbc _ 8abc
Froml,= e A/ TpIc (and analogs) — lalblc_—(a+b)(b+c)(c+a) rarple
rarpre__(a+b)(b+c)(c+a) 2pa la
Llple abc = (1/ 4r2+(b—c)?2 >(14)
R na+ a .
We know: - 1= 2hor (and analogs)[5] we obtain:
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2r,h, (— - 1) n2 + r2 (and analogs) —>2? G — 1) =224 ;—a (and analogs) using (1) we

Ta

obtain:

2(2-1) 2 :—\/;j(“—+ ;—1)(15)

From:% >1+ %(and analogs) —
a

% >1+ % \/;I (and analogs) (16)

3
R n R nynpn R 3|n
- > —a _)(__ ) >&_)_> abc _>
From -2 1+ ha(and analogs) . 1) > homehe 1 2 1+ by he we obtain: 1+

3
PapbPe [lalyle g7
\/hahbhc gagbgc( )

From p?=n2 + 2h,r, (and analogs) »p? — n2=2h,r,

Zra

(p—n,)(p + ny)= 2h,r,, and L = i (and analogs) —>% + % = (and analogs). Using

/ 2

ar +(b 9) (and analogs) and — + B2 = 2% \ye obtain:
ha h, P—ny

2
= rl‘]* R +(b 0 (and analogs)
Aral _ o4 \/41‘2 + (b — ¢)2 (and analogs)
p—na
=n. + L(and analogs)(*)

P a " a+farz+(b-c)? &
p=n, + p-b)(p-c) (and analogs) (**)

a++/4r2+(b—c)?
From those we obtain:
la 4(p—b)(p-0)
> = —_—
P= pa /ga +— o) (and analogs)(18)

From (18) after summation we obtain:

la 4(p-b)(p—9)
> a LY PN s
3p_ Z (pa 8a + a+\/4r2+(b—c)2> (19)

3
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From — + 2 = 2% (and analogs) and (1) we obtain:
a

2r  h, p—
2r, Pa |la a
> — |— 4+ —(and analogs)(20
p—n =h, /ga Zr( gs)(20)

From (20) after summation we obtain:

2 S pyyha [l
Zp_nazr-l-zha ga(21)
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