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In this article we worked in a new geometric configuration inspired by Dan Sitaru’s work
“METRIC RELATIONSHIPS IN SAHIN’S TRIANGLE”-www.ssmrmh.ro. We define a similar
triangle ourselves and found metric relationships in this triangle.

THEOREM
Let AABC be an acute triangle and X € Int(AABC) such that XR L BC; XQ 1 AC;
XP 1 AB; |XR| = h,; 1XQ| = hy; |XP| = h, (such in figure).
Notations:

F = area of the original AABC

m,, my, m, = medians in the original AABC
a, 3,9 = angles of the original AABC
a,b,c = sides of original AABC
a,b,c’ = sides of APQR

R*,R = circumradiiof APQR and AABC
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In these conditions:

, am, , bm, , cm,
1l.a = ,b =
R R R
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. 4F2  4F%?  4F%cosa
Proof: (a 2 = — =
f ( ) b2 + b2 + 2bc 2b2%c2 b2c?

8F2c2+8F2b2+8F2(b%+c2—a?) _ 4F?(2b%+2c?-a?) _

Fz(ma)z _ az(ma)z
b2¢2 ~ R2

2.Area(AXPQ) = F.(a)

3
Proof:ihchb sinsin180 —a = %hchb sin sin a =%hchb%= :ZFCZ =F(a)

3.Area(AXQR) =F.(B)

Proof: It's found similary to 2.
4. Area(AXRP) =F.(9)

Proof: It's found similary to 2.
5.Area(APQR) =F.(a + B +9)

Proof: Equations 2,3,4 are found by adding them side by side.

Ra'b'c'_ g4
‘Rabc & B )
Proof: Area(APQR) =a4l;f =F.(a +p +9) =Z—I:(a +B +9)
Ra'b'c’
e = @ +p +9)
m,m,mc _
7. Rz - ¢ +B +9)

Proof: In the equation, replace a’, b’, c'with the equations 1 and the equality is found.

Ra'b'c’ B4 Rabcm m,m, B4
= = = =
R'abc ¢ p ) R*abcR? «+p )
mgmpm

3 2 2 2
8. Area(APQR) = %

2 2 2
(a“+b“+c )a

Proof:ltisusedthata +f +9) = e

nd R = i—l;: and equality is found.

F.(mtzl+mlz,+m§)

9. Area(APQR) = T

Proof: Itis used that 3(a? + b? + ¢?) = 4(m?2 + m? + m?) and equality is found.
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16F3 .(m5+m,2,+m§)
3aZb2c2

10. Area(APQR) =

Proof: Itis found by writing R = i—l:: in equation 9.

11. Area(APQR) =3 —a — B —9)F

Proof: Itis found by writinga + 8 +9) =3 —a — B — 9 ) inequation 5.
12. Area(AQBRCP) = 3F

Proof: Area(AQBRCP) = Area(APBX) + Area(BRCX) + Area(CQAX) =

ahg+bhp+ch, 3
— - =3F
2

13. Area(APQR) = 2.R?*sinasinfsind(a +  +9)
Proof: Itis used that F = 2R?sinasinfsind and equality is found.
14. Area(APQR) = (2 +cos cos a cos cos B cos cos 9 )F

Proof:ltisusedthata + f+9 =180 = a + B +9 =2 +coscos a coscos f
cos cos Y and equality is found.

V3F?
2

15. Area(APQR) > -

2 2 2
Proof: Area(APQR) = F.(a +f +9) = F.L2 1<)
It used to a? + b% + c2 > 4+/3F and equality is found.

2
16. |XK|? + |XL|? + |XM|? > %

2
17. (IAX|+ |BX| +|CX|)? = 5 + 8(IXMIIXL| + |XM||XK| + |XK||XL])

18. Area(APQR) = %

aa’  bb  cc mompm,
19,55 + = 4 &5 = Ratble
R4 R, R3 R*
R?%sinsin 9 (a +B +9)
mgmyp

20.sinsin (RPQ) =

R?%sinsin B (a +B +9)

mgme

21.(RQP) =

R?%sinsin a (a +B +9)

mpme

22. sinsin (PRQ) =
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__ sinsin¥ (a2+b2+cz)

23. sinsin (RPQ) =

4mgamy

sinsin B (a®+b%+c?)
4mame

24. sin sin (RQP) =

sinsin a (a®+b%+c?)

25. sin sin (PRQ)

4mpm,

26. (' + b’ + c)? <= (a® + b? + c?)?

’ ’ ’. 27 a2+b2+c2
27, (@ + b+ ey < T
vy, 2 _ 243R?
28. (a+b +c)*< "
29 sinsin RQP _ sinf.my
*  sinsin RPQ sind.m
30 sinsin RQP _ sinf.my,
' sinsin PRQ sina.mg
31 sinsin RPQ __ sind.m,
' sinsin PRQ sina.mg
3y, SinsinRPQ _ sinsinPRQ _ sinsinRQP _ 1 _ a?+b?+c?
’ sind.m sina.mg sinfi.my, R* 4mompm,
sinsin RP sinsin PR sinsin RQP 9R?
33. ¢ = ¢ - P <

sind.m sina.mg, sinBmy, ~— 4mgmpm,

sinsin RPQ __ sinsin PRQ __ sinsin RQP > V3F
sind.m - sina.mg - sinB.m, ~ mgmpm

34.

« __ dmgmpm,
a2+b?%+c2

35.

36. R"<-.R
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